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FOREWORD 

The purposes of  t h i s  Data Users Note are t o  announce t h e  avail-  
a b i l i t y  of Apollo 16 picto-o a i d  an i n v e s t i g a t o r  i n  t h e  
s e l e c t i o n  o f  Apollo 16 photographs f o r  s tudy .  A s  background i n f o m a -  
t i o n ,  t h e  Note inc ludes  a b r i e f  d e s c r i p t i o n  of t h e  Apollo 16 mission 
and mission o b j e c t i v e s .  The Nat ional  Space Science Data Center (NSSDC) 
can provide photographic and suppoTting d a t a  as descr ibed  i n  t h e  s e c t i o n  
on Descr ip t ion  of  Photographic Objec t ives ,  Equipment, and Avai lable  Data. 
The s e c t i o n  a l s o  inc ludes  desc r ip t ions  of a l l  photographic  equipment 
used during t h e  mission.  The a v a i l a b i l i t y  of any d a t a  rece ived  by NSSDC 
a f t e r  p u b l i c a t i o n  of t h i s  Note w i l l  be announced by NSSDC i n  a Data 
Announcement B u l l e t i n .  

NSSDC w i l l  provide d a t a  and information upon r eques t  d i r e c t l y  t o  
any ind iv idua l  o r  organiza t ion  r e s i d e n t  i n  t h e  United S t a t e s  and, 
through t h e  World Data Center A for Rockets and S a t e l l i t e s ,  t o  s c i en -  
t ists  o u t s i d e  t h e  United S t a t e s .  
s e c t i o n  on Ordering Procedures f o r  s p e c i f i c  i n s t r u c t i o n s  and f o r  NSSDC 
p o l i c i e s  concerning disseminat ion of  d a t a .  

A l l  r eques t e r s  should refer  t o  t h e  
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APOLLO 16 LUNAR PHOTOGRAPHY 

INTRODUCTION 

Apollo 16 
1754 UT (12:54 

(1972-031A) was launched from Cape 
EST) on Apr i l  16 ,  1972. The major 

Apollo s p a c e c r a f t  were a Command Module (CM), t h e  

Kennedy, F lo r ida ,  a t  
components of  t he  
primary veh ic l e  f o r  

t r a n s l u n a r  coas t  (TLC) and t r a n s e a r t h  coas t  (TEC) ;- t h e  Lunar Module (LM) , 
which t r anspor t ed  t h e  a s t ronau t s  and equipment t o  t h e  luna r  su r face ;  and 
t h e  Serv ice  Module (SM), which c a r r i e d  t h e  major power equipment and a l s o  
housed t h e  S c i e n t i f i c  Instrument Module (SIM). The SM a l s o  c a r r i e d  a 
s u b s a t e l l i t e  f o r  release i n  luna r  o r b i t .  This was t h e  second of  t h e  
t h r e e  J-series missions,  which c a r r i e d  t h e  Lunar Roving Vehicle (LRV) 
t o  t h e  moon f o r  increased  mobi l i ty  of  t h e  a s t ronau t s  during per iods  o f  
ex t r aveh icu la r  a c t i v i t y  (EVA). The J-series s p a c e c r a f t ,  which was 
designed t o  remain i n  t h e  luna r  environment longer  than  t h e  e a r l i e r  G 
and H miss ions ,  a l s o  c a r r i e d  an enhanced sc i ence  equipment complement. 

The t o t a l  l ength  o f  t h e  Apollo 16 mission was 11.1 days,  t h e  t o t a l  
time spen t  i n  luna r  o r b i t  was 147.5 h r ,  and t h e  t o t a l  EVA time was 20.2 
h r .  Astronaut  John W. Young was t h e  commander of  t h e  mission,  Thomas K .  
Mat t ingly was t h e  Command Module p i l o t ,  and Charles M. Duke was t h e  
Lunar Module p i l o t .  

Lunar o r b i t  i n s e r t i o n  (LOI) took p l ace  on Apr i l  20, 1972, a t  
1524 UT. A t  t h a t  t i m e ,  t h e  Apollo spacec ra f t  was i n  an o r b i t  o f  315 x 
107 km; a f t e r  two r evo lu t ions ,  t h e  o r b i t  was lowered t o  107 x 20 km. 
After sepa ra t ion  of t h e  LM from t h e  Command and Serv ice  Modules (CSM), 
t h e  o r b i t  of t h e  CSM was c i r c u l a r i z e d  t o  107 x 109 km. The LM descent  
was delayed about 5-3/4 h r  because of  a problem i n  t h e  Serv ice  Module 
propuls ion system. This problem decreased t h e  t i m e  spent  on t h e  moon 
t o  71 h r .  The LM landed i n  t h e  luna r  highlands n o r t h  of  Descartes 
Crater a t  about 8'59's and 16'30'E on Apr i l  2 1  a t  0223 UT. Before 
l i f t o f f  from t h e  moon a t  0125 UT on Apri l  24, a s t ronau t s  Young and 
Duke c o l l e c t e d  approximately 96 kg of  lunar  materials dur ing  luna r  
excursions t h a t  covered about 27 km. 
i n  luna r  o r b i t  and be fo re  t h e  s ta r t  of TEC, t h e  s u b s a t e l l i t e  was 
r e l eased  i n  luna r  o r b i t .  

After t h e  LM r e j o i n e d  t h e  CSM 

MISSION OBJECTIVES 

The Apollo 16 spacec ra f t  c a r r i e d  a s t ronau t s  t o  t h e  luna r  s u r f a c e  
t o  cont inue and expand t h e  explora t ion  and i n v e s t i g a t i o n  o f  t h e  luna r  
environment begun i n  t h e  fou r  previous manned landings (Apollo 11, 12,  
14, and 15) and t h e  t h r e e  previous f lyby  missions (Apollo 8 ,  10,  and 13). 
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The primary s c i e n t i f i c  o b j e c t i v e s  were: (1) t o  geologica l ly  survey 
and sample su r face  f e a t u r e s  i n  a p rese l ec t ed  area of  t h e  Descartes 
reg ion ,  ( 2 )  t o  emplace and a c t i v a t e  su r face  experiments,  and (3) t o  
conduct o r b i t a l  s c i ence  experiments inc luding  photographic tasks from 
luna r  o r b i t .  The spacec ra f t  c a r r i e d  10 luna r  su r face  experiments and 
12 luna r  o r b i t a l  experiments as wel l  as equipment used f o r  t h e  SM, CM, 
and su r face  photographic t a s k s .  For a complete l i s t i n g  of t h e  Apollo 
16 experiment package, see Appendix A. 

The photographic t a s k s  were devised t o  acqui re  p r e c i s e l y  o r i en ted  
mapping camera photographs and h igh- reso lu t ion  panoramic camera photo- 
graphs o f  t h e  luna r  s u r f a c e  from o r b i t  and t o  document geologic  f e a t u r e s  
and ope ra t iona l  t a s k s  on t h e  su r face  and i n  f l i g h t .  
were planned as support  f o r  a wide v a r i e t y  of s c i e n t i f i c  and ope ra t iona l  
experiments t o  achieve a maximum d a t a  r e t u r n .  

The photographs a l s o  

DESCRIPTION OF PHOTOGRAPHIC OBJECTIVES, 
EQUIPMENT, AND AVAILABLE DATA 

The Apollo 16 mission r e tu rned  more photographs than  any previous 
l u n a r  mission.  The dominant photographic mission was t o  record  luna r  
s u r f a c e  f e a t u r e s ,  wi th  a d d i t i o n a l  coverage of s p a c e c r a f t  maneuvers and 
views o f  deep space and e a r t h .  During t h e  3-day pe r iod  i n  t h e  luna r  
environment, t h e  s u n r i s e  t e rmina to r  advance provided oppor tuni ty  f o r  
observing and photographing t a r g e t s  on an expanded t o t a l  s u r f a c e  area 
under a range of  l i g h t i n g  condi t ions  s u i t a b l e  f o r  observa t ion .  

The photographic  t a s k s  of  t h e  Apollo 16 mission were d iv ided  among 
t h e  Serv ice  Module, t h e  Command Module, t h e  Lunar Module, and t h e  
l u n a r  su r face .  
equipment used. 
descr ibed  i n  t h e  remainder of  t h i s  s e c t i o n ,  with information a l s o  pro- 
vided on t h e  photography obta ined  and t h e  a v a i l a b i l i t y  of photographic 
and suppor t ing  d a t a  from t h e  Nat ional  Space Science Data Center (NSSDC). 
The arrangement of  t h e  d i scuss ions  i s  based on t h e  loca t ions  of  t h e  
cameras wi th in  t h e  s p a c e c r a f t  and t h e i r  photographic tasks.  The SM 
cameras are d iscussed  first,  followed by t h e  CM cameras, and f i n a l l y  t h e  
LM and l u n a r  s u r f a c e  cameras. I t  should be  noted t h a t  Hasselblad and 
Maurer cameras were used i n  both t h e  Command Module and t h e  Lunar Module. 
While t h e  cameras are d iscussed  sepa ra t e ly  i n  t h i s  document, t h e  l i s t i n g s  
of  d a t a  from t h e  same camera type  are n e c e s s a r i l y  combined. 

Table 1 has a complete l i s t i n g  of  t h e  photographic 
Each camera type  t h a t  was used dur ing  t h e  mission i s  

2 
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. 

Dis t r ibu ted  with t h i s  Data Users Note a r e  s ix  photography indexes,  
i . e . ,  Apollo 16 f o o t p r i n t  maps. These maps i n d i c a t e  t h e  a reas  of photo- 
graphic  coverage f o r  t h e  fol lowing cameras: 

1. Panoramic camera photography, composite f o r  a l l  r evo lu t ions .  

2. Mapping camera photography, revolu t ions  3 / 4 ,  18,  29 ,  39 ,  59, 
and 60. 

3. Mapping camera photography, revolu t ions  17,  2 8 ,  38, 47 ,  and 
63. 

4. Mapping camera photography, revolu t ions  25 ,  26 ,  27 ,  37, and 
48.  

5. Hasselblad camera photography, magazines NN,  PP, QQ, and RR 
(250-mm l e n s ,  co lo r )  and magazine 00 (105-mm l e n s ,  B/W). 

6 .  Maurer camera photography, magazines BB, E E ,  N ,  and 0 (16-mm 
l e n s ,  c o l o r ) ;  Hasselblad camera photography, magazine V 
(250-mm l e n s ,  co lo r )  and magazine SS (250-mm l e n s ,  B/W). 

Samples of  Apollo 16 photography a r e  included i n  Appendix B of t h i s  
- Note, and a form f o r  order ing  Apollo 16 photographic and suppor t ing  d a t a  
follows Appendix B. 

Serv ice  Module Photography 

The Serv ice  Module photographic t a s k s  were t o  ob ta in :  

1. High-qual i ty  luna r  su r face  met r ic  photographs with 
simultaneous s t e l l a r  photographs. 

2 .  Data on t h e  a l t i t u d e  of t h e  Command and Serv ice  
Modules above t h e  luna r  s u r f a c e .  

3. High-resolut ion panoramic photographs of t he  luna r  
su r face  i n  both s t e reoscop ic  and monoscopic modes. 

Tasks  (1) and (2)  were accomplished using t h e  assembly of t h e  Fa i r ch i ld  
mapping (metric) camera, a s t e l l a r  camera, and the  RCA ruby l a s e r  a l t i m e t e r ;  
and t a s k  (3) us ing  t h e  I t e k  o p t i c a l  b a r  panoramic camera. 

5 



Mapping Camera Sys tem 

The mapping camera system CMCS), shown i n  Figure 1, contained t h r e e  

Mapping Camera System Operation and Photography 

major components : 

Mapping (metr ic)  camera. 
S t e l l a r  camera. 
Laser altimeter. 

The f ixed  angle  between t h e  o p t i c a l  a x i s  of t h e  mapping camera and t h e  
o p t i c a l  axis of t h e  s t e l l a r  camera was nominally 96' with t h e  s t e l l a r  
camera po in t ing  6' above t h e  horizon on t h e  r i g h t  s i d e  of t h e  space-  
c ra f t  when t h e  mapping camera was po in t ing  v e r t i c a l l y  towards t h e  
luna r  s u r f a c e  and t h e  s p a c e c r a f t  w a s  moving forward. 
e te r  t ransmiss ion  and r ece iv ing  o p t i c a l  axes were nominally p a r a l l e l  
t o  t he  mapping camera o p t i c a l  a x i s .  The a c t u a l  angular  o r i e n t a t i o n  
between t h e  mapping and s te l la r  cameras and t h e  loca t ion  of  t h e  a l t i m -  
e te r  subpoint  i n  t h e  mapping camera frame are given as p a r t  of t h e  
p r e f l i g h t  c a l i b r a t i o n  d a t a .  

The laser altim- 

During camera ope ra t ion ,  t h e  MCS was mechanically deployed o u t s i d e  
t h e  SIM bay t o  provide a c lear  f i e l d  of view f o r  t h e  s te l la r  camera. 
The s t e l l a r  l ens  g l a r e  s h i e l d  was extended dur ing  t h e  deployment pro-  
cess .  
and laser alt imeter was synchronized t o  51 msec. 
can be opera ted  independent ly  of  t h e  camera, t h i s  mode was n o t  employed 
on Apollo 16. 

The midpoint of  exposure of t h e  mapping camera, s t e l l a r  camera, 
Although t h e  alt imeter 

Apart from changes i n  t h e  f l i g h t  p lan  caused by spacec ra f t  anomalies,  
ope ra t ion  o f  t h e  MCS was n e a r  normal throughout t h e  Apollo 16 mission. 
Mapping camera deployment and r e t r a c t i o n  were slow, bu t  they  had no 
e f f e c t  on t h e  photography. 
posed. S t e l l a r  photography was obta ined  f o r  a l l  mapping camera passes  
and f o r  laser altimeter dark-s ide  passes .  Altimeter output  gradual ly  
decreased during t h e  mission.  A t o t a l  of 2372 laser f i r i n g s  were 
taken ,  bu t  on ly  69 pe rcen t  are considered v a l i d .  A h ighe r  percentage 
of dark-s ide  readings were good because a smaller output  was requi red  
f o r  ranging aga ins t  noni l luminated su r faces  . 

A few mapping camera frames were overex- 

Exposed f i l m  from both mapping and s te l la r  cameras was accumulated 
i n  t h e  removable f i l m  record  con ta ine r  t h a t  was recovered from t h e  SIM 
bay by t h e  Command Module p i l o t  (CMP) by EVA dur ing  t h e  t r a n s e a r t h  coas t .  

6 
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Mapping Camera - The ob jec t ives  of  t h e  mapping camera photography 
were t o  provide:  

1. Data f o r  e s t a b l i s h i n g  a u n i f i e d  se l enode t i c  re ference  
system. 

2 .  Imagery s u i t a b l e  f o r  photomapping a t  scales as l a r g e  
as 1 : 250,000. 

3 .  Imagery a t  approximately 20-m ground r e s o l u t i o n  
s u i t a b l e  f o r  synop t i c  i n t e r p r e t a t i o n  of  geologic  
r e l a t i o n s h i p s  and s u r f a c e  material d i s t r i b u t i o n .  

The mapping camera had a f /4 .5  l ens  of 76-mm (3- in . )  foca l  l eng th ,  
and a p i c t u r e  format of 115 x 115 mm (4.5 x 4.5 i n . )  on 127-mm (5- in . )  
r o l l  f i l m .  The 74' f i e l d  o f  view covered approximately 170 x 170 km 
(92 x 92 n.m.) from t h e  nominal a l t i t u d e  of  111 km (60 n.m.). 

As shown i n  Figure 2 ,  t h e r e  were f o u r  n a t u r a l l y  i l lumina ted  f idu -  
c ia l s  (v notches i n  t h e  midpoint of  each s i d e )  and e i g h t  a r t i f i c i a l l y  
i l l umina ted  f i d u c i a l s  (po in t s  o f  l i g h t  o u t s i d e  t h e  p i c t u r e  format) .  
The o p t i c a l  axis was loca ted  with r e s p e c t  t o  t h e s e  f i d u c i a l s  by t h e  
p r e f l i g h t  c a l i b r a t i o n  da ta .  
t a ined  a reseau  ( a r r ay  of c rosses)  t h a t  was imaged on each frame. The 
c a l i b r a t e d  dimensions of  t h e  reseau  provide a means of  checking f i l m  
d i s t o r t i o n  a f t e r  process ing .  
t oge the r  dur ing  t h e  exposure t o  a s su re  sharp  imagery by compensating 
f o r  t h e  forward motion of t h e  s p a c e c r a f t .  
forward motion compensation (FMC) r a t e s  (plus  OFF) t h a t  were manually 
s e l e c t e d  by t h e  CMP according t o  spacec ra f t  a l t i t u d e .  
of t h e  r e seau  wi th  r e s p e c t  t o  t h e  f i d u c i a l s  i s  v a r i a b l e  from frame t o  
frame. The format a l s o  conta ins  a b inary  coded decimal d a t a  block 
i n  which s p a c e c r a f t  time, s h u t t e r  open time, and alt imeter d i s t a n c e  
reading  are recorded.  

The g l a s s  foca l  p lane  of t h e  camera con- 

The reseau  and t h e  f i l m  were moved 

There were f i v e  d i s c r e t e  

The p o s i t i o n  

The camera operated a t  f u l l  a p e r t u r e  a t  a l l  times. An exposure 
senso r  au tomat ica l ly  s e t  t h e  s h u t t e r  speed a t  one of seven speeds 
between 1/15 and 1/250 sec. 

The over lap  between success ive  frames was 78 percent .  By us ing  
a l t e r n a t e  frames, t h i s  was reduced t o  t h e  s tandard  57 percent .  
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S t e l l a r  Camera - The o b j e c t i v e  of  t h e  s t e l l a r  camera was t o  photo- 

By measurement of  t h e  p o s i t i o n  of  i d e n t i f i e d  s ta r  images, 
graph t h e  s ta r  f i e l d  i n  synchronism with mapping camera and laser  a l t i m -  
e te r  pu l ses .  
t h e  o r i e n t a t i o n  o f  t h e  s t e l l a r  camera i n  t h e  c e l e s t i a l  coord ina te  sys-  
tem could be determined. 
o r i e n t a t i o n  was t r a n s f e r a b l e  t o  t h e  mapping camera o r  t o  t h e  laser a l -  
t i m e t  e r  . 

By means of t h e  p r e f l i g h t  c a l i b r a t i o n ,  t h i s  

The s te l la r  camera c a r r i e d  a f / 2 . 8  l ens  of  76-mm foca l  length  and 
has  a p i c t u r e  format of  24 x 32 nun (0.96 x 1.25 i n . )  on 35-mm r o l l  
f i l m .  
and 18O v e r t i c a l l y .  

As shown i n  Figure 1, t h e  f i e l d  of view was 24' h o r i z o n t a l l y  

The s te l la r  f i l m  format i s  shown i n  Figure 3. There were four  
n a t u r a l l y  i l l umina ted  f i d u c i a l s .  
a reseau  t h a t  was edge i l lumina ted  t o  record  on each frame. 

The f i x e d  g l a s s  foca l  p lane  contained 

The exposure t i m e  f o r  t h e  s t e l l a r  camera was f ixed  a t  1 .5  sec, and 
t h e  midpoint of t h i s  exposure was synchronized w i t h  t he  midpoint of t h e  
mapping camera and laser a l t i m e t e r  t o  220 msec. 

0.465- 
0.105 

FILM TRAVEL - 1.70 
rT k - s M M  SPACING (TYR) 

NO. (TY 9 . )  

F i g u r e  3 .  S t e l l a r  Camera F i l m  Format 
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Laser Altimeter - The ob jec t ives  of t h e  laser alt imeter were t o  
provide : 

1. A measured d i s t a n c e  i n  each s t e r e o  mode of  t h e  metric 
camera photography. 

2 .  Lunar su r face  p r o f i l e s  on t h e  dark s i d e .  

3.  Addit ional  d a t a  f o r  use i n  o r b i t  and g r a v i t y  f i e l d  
a n a l y s i s .  

Figure 4 is  a block diagram of t h e  altimeter. 
rece ived  from t h e  mapping camera, t h e  ruby laser was a c t i v a t e d  and t h e  
l i g h t  pu l se  was t ra r i s fe r red  t o  t h e  t ransmiss ion  o p t i c s  t h a t  had an 
angular f i e l d  of 300 prad i l l umina t ing  an area 30 m i n  diameter  on t h e  
luna r  s u r f a c e  from a nominal a l t i t u d e  of  100 km. 
pu t  was used t o  s t a r t  t h e  range count ing clock.  The r e t u r n  pu l se  r e -  
f l e c t e d  from t h e  luna r  su r face  was appl ied  t o  t h e  pho tomul t ip l i e r  tube  
through t h e  r e c e i v e r  t e l e scope  t h a t  had an angular  f i e l d  of 200 prad.  
The output  o f  t h e  pho tomul t ip l i e r  stopped t h e  range counter  t h a t  had a 
least count of  1 m. 
camera f i l m  and on t h e  spacec ra f t  d a t a  system. 

When a s i g n a l  was 

A po r t ion  of t h e  out -  

The a l t i t u d e  was recorded both on t h e  mapping 

T x  OPTIC , 
c - FROM 

METRIC CAMERA 

t 
I LASER 

Q SWITCH FLASH LAMP PULSING -FROM 
PULSER IGNITION LOGIC METRIC CAMERA 

T x  OPTIC 

I I 

I 
LASER 

- 
18 B I T  DIGITAL OUTPUT 

PHOTO -TO METRIC CAMERA 
DETECTOR 

PROCESSING 18 LINE DIGITAL OUTPUT 
ELECTRONICS -TO CSM DATA SYSTEM 

Rx OPTICS 

30 i FILTER 1 

200 !lRAD I I  pMT ' I - - -  

Figure 4. Laser A1 timeter Block Diagram 

PHOTO 
DETECTOR I 18 B I T  DIGITAL OUTPUT 

-TO METRIC CAMERA 

18 
TO 

LINE DIGITAL OUTPUT 
CSM DATA SYSTEM 

Rx OPTICS 

30 i FILTER 

200 !lRAD PMT - CLOCK - 

Figure 4. Laser A1 timeter Block Diagram 
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Mapping Camera System Photographic and Supporting Data 

NSSDC has on hand f i v e  c a n i s t e r s  conta in ing  mapping camera photo- 
graphs i n  t h e  form of  second genera t ion  master p o s i t i v e s  and a d u p l i c a t e  
s e t  i n  t h e  form o f  second genera t ion  d i r e c t  nega t ives .  
a summary of  mapping camera coverage c o r r e l a t i n g  t h e  frame numbers with 
r evo lu t ion  numbers. 
conta ins  3481 frames, bu t  only 2491 frames are considered usable .  Some 
frames a r e  blank as a r e s u l t  of exposure during opera t ion  with t h e  laser 
a l t i m e t e r  on t h e  dark s i d e .  
obtained (1) as 5- x 5 - in .  nega t ive  o r  p o s i t i v e  f i l m  dup l i ca t e s  o r  pos i -  
t i v e  con tac t  paper  p r i n t s  o r  (2)  as 8- x 10-in.  paper enlargements.  In 
response t o  s p e c i a l  r e q u e s t s ,  enlargements i n  o t h e r  format s izes  can be 
prepared. The 4.5-  x 4 .5- in .  image area on t h e  5 - in .  f i l m  i s  enlarged 
t o  approximately 7.5 x 7.5 i n .  on t h e  8- x 10- in .  enlargements.  S t r i p s  
of consecut ive frames o r  t h e  complete set  of  mapping photography can be 
obtained as con tac t  p o s i t i v e  o r  nega t ive  f i l m  dup l i ca t e s  on 5- in .  r o l l s  
o r  as 5- in .  r o l l  con tac t  paper p r i n t s .  Orders f o r  i nd iv idua l  frames 
should spec i fy  the  frame number ( e .g . ,  AS16-0028). A photographic 
c a t a l o g  of  t h e  mapping camera photographs i s  a v a i l a b l e  on 16-mm r o l l  
f i l m  o r  on microf iche.  

Table 2 g ives  

The complete set  of  mapping camera photography 

Indiv idua l  mapping camera frames can be 

Mapping camera suppor t ing  d a t a  are a v a i l a b l e  on 16-mm microfilm. 
Figure 5 i s  a sample of  t h e  mapping camera suppor t ing  d a t a .  
explana t ion  of  a l l  i tems i n  t h i s  f i g u r e  see "Apollo 15 Photograph 
Evaluat ion (APE) Data Book" MSC-06886.) In a d d i t i o n ,  a one- l ine  frame 
index f o r  t h i s  photography i s  a v a i l a b l e  on 16-mm microfi lm o r  micro- 
f i c h e .  One-line frame indexes f o r  t h e  panoramic camera, Hasselblad,  
Nikon, and Maurer photography a r e  included on t h i s  same r o l l  o f  16-mm 
microfilm; t h e  microf iche index a l s o  inc ludes  t h e  panoramic camera 
frame d a t a .  The parameters l i s t e d  f o r  each frame of mapping camera 
photography are:  o r b i t  r evo lu t ion  number, approximate s p a c e c r a f t  
a l t i t u d e ,  l a t i t u d e  and longi tude  ( i n  deg) of t h e  p r i n c i p a l  p o i n t  of  
t h e  frame, tilt and azimuth of  t h e  camera, sun e l eva t ion  ( i n  deg) ,  and 
a b r i e f  d e s c r i p t i o n  o f  t h e  f e a t u r e s  contained.  Figures 6 and 7 are 
sample pages of t h e  mapping camera frame indexes.  Figure 6 i s  a sample 
of  t h e  indexes l i s t e d  by frame number, and Figure 7 is a sample of t h e  
mapping camera frames l i s t e d  by longi tude  bands. Users w i l l  r e ce ive  
paper p r i n t s  of t h e  suppor t ing  d a t a  frames appropr i a t e  f o r  t h e  photo- 
graphs reques ted .  In  cases o f  r eques t s  f o r  a s i g n i f i c a n t  q u a n t i t y  o r  
a complete s e t  o f  mapping camera photography, f i l m  copies  o f  t he  sup- 
p o r t i n g  d a t a  w i l l  be suppl ied  t o  t h e  r e q u e s t e r  on 16-mm r o l l  f i l m .  

(For an 

The 35-mm s t e l l a r  photography (3560 frames) has been con tac t  
p r i n t e d  onto 70-mm f i l m  and i s  a v a i l a b l e  i n  t h a t  format. The s te l la r  
photographs,  however, have marginal va lue  ou t s ide  of t h e i r  use i n  t h e  
a n a l y s i s  of  t h e  mapping camera photographs and t h e  laser a l t i m e t e r  da t a .  
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TABLE 2. SUMMARY OF USABLE APOLLO 16 MAPPING CAMERA PHOTOGRAPHS 

REV 

3/ 4 
17 
18 

25 

26 

27 
28 

29 

37 
38 
39 
47 

48 
59 
60 

63 
TEC 

ATTITUDE 

VERT. 
VERT. 
V E RT. 
FWD 

OBLIQUE 
SOUTH 

OBLIQUE 
NORTH 

OBLIQUE 
VERT. 
V E RT. 
NORTH 

OBLIQUE 
VERT. 
VERT. 
VERT. 
SOUTH 

OBLIQUE 

S/C MNVR 
V E RT. 
VERT. 

NASA PHOTO 
NO. AS16- 

0001 -0026 
0027-01 74 
031 3-0452 

0453-0585 

0587-071 7 

071 9-0850 
085 3- 0999 

11 44-1 290 

1292-1423 
1551 -1 691 
1840-1 986 
2069-221 7 

2357-2499 

2501 -2532 
2692-2845 
2852-2999 
3000-3440 

NO. 
FRAMES 

26 
148 
140 

133 

131 

132 
1 47 

147 

132 
141 
147 
149 

143 

32 
154 
148 
441 

TOTAL 2491 

START 

LAT 

9.3N 
8.9N 
9.4N 

9.ON 

5.7N 

12.2N 
8.5N 

9.1N 

12.2N 
9.5N 
9.6N 
9.4N 

6.2N 
- 

10.6N 
70.3N 
13.8N 

LONG. 

165.1W 
179.1W 
179.2W 

170.OE 

169.OE 

168.6E 
169.2E 

168.3E 

156.4E 
160.8E 
159.8E 
150.2E 

149.OE 
- 

137.6E 
135.8E 
115.5E 

STOP 

LAT 
~ 

7.2N 
9.3s 

9.3s 

8.6s 

12.2s 

5.8s 
9.1s 

9.1s 

5.7s 
9.6s 
9.4s 
9.4s 

12.7s 

9.2s 
10.2s 
10.1s 

- 

LONG. 

168.1E 
0.7W 
0.1w 

9.7w 

8.6W 

9.9w 
13.3W 

14.1W 

22. ow 
22.9W 
22.7w 
31.6W 

30.2W 

43. OW 
46.5W 
48.3W 

- 
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Figure 6 .  Sample o f  Mapping Camera Frame Index Ordered by Frame Number 
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F i g u r e  7. Sample o f  Mapping Camera Frame Index Ordered by Longi tude  
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The s t e l l a r  photographs do n o t  have t h e  same number i d e n t i f i c a t i o n  as 
companion mapping camera photographs.  
mapping and s t e l l a r  frame numbers i s  as fo l lows:  

The c o r r e l a t i o n  between t h e  

Mapping S t  e 11 a r  Remarks 

000 1 - 1094 0080 -1 173 Add 79 t o  mapping frame number 
t o  g e t  s t e l l a r  frame number. 

1095 -34 81 1175 -3561 Add 80 t o  mapping frame number 
t o  g e t  s t e l l a r  frame number. 

Note: S t e l l a r  frame number 1173 was a l s o  numbered 1174. 

Panoramic Camera 

The o b j e c t i v e s  of t h e  panoramic camera were t o  provide:  

Panoramic Camera Operation and Photography 

1. High-resolut ion (2 t o  3 m) coverage of  a l l  areas 
overflown by t h e  spacec ra f t  i n  s u n l i g h t  f o r  d e t a i l e d  
i n t e r p r e t a t i o n  of  s u r f a c e  f e a t u r e s .  

2 .  Photographic imagery s u i t a b l e  f o r  t h e  compilat ion of 
topographic  maps of  l imi t ed  areas a t  scales as l a r g e  
as 1:10,000. 

A s  shown i n  Figure 8 ,  t h e  panoramic camera was r i g i d l y  mounted i n  
t h e  SIM bay s t r u c t u r e .  
i n  Figure 9 .  
ope ra t ing  i n  t h e  s t e r e o  mode, t h e  camera a l t e r n a t e d  between 12.5' f o r -  
ward and 12.5' a f t  of  t h e  n a d i r  t o  provide a 25' convergent angle  
between success ive  frames. 

The p r i n c i p a l  components of t h e  camera are shown 
The scan angle  was 108' across  t h e  f l i g h t  l i n e .  When 

The panoramic camera c a r r i e d  t h e  f i l m  supply and take-up reels ,  
power supply ,  d r i v e  mechanism, t e l eme t ry ,  and f i l m  s h u t t l e  r o l l e r s .  The 
gimbal s t r u c t u r e  assembly was p ivoted  about a t r a n s v e r s e  a x i s  so  t h a t  it 
could rock f o r e  and a f t  t o  provide t h e  25' s t e r e o  convergence between 
frames. 
forward motion dur ing  t h e  a c t u a l  camera exposure.  
a l s o  c a r r i e d  skew r o l l e r s  t o  l ead  t h e  f i l m  around t h e  r o l l e r  cage.  
r o l l  frame assembly, which was mounted on a long i tud ina l  axis i n  t h e  
gimbal s t r u c t u r e ,  c a r r i e d  t h e  fo lded  o p t i c a l  system i n  t h e  l ens  b a r r e l  
and t h e  r o l l e r  cage around which t h e  f i l m  passed dur ing  t h e  exposure. 

This  rocking motion was a l s o  used t o  compensate f o r  s p a c e c r a f t  
The gimbal s t r u c t u r e  

The 

16 



EXPOS( 
SENSO 

SI M 

V / H SENSOR 

P A N  CAMERA 

THERMAL // 
B L A N K E T  
(EVA DOOR) 

F i g u r e  8. Panoramic Camera Enc losu re  and 
SIM Mounting 

17 



FILM 
,TAKE-UP REEL 

ROLLER CAGE 

_ -  

GIMBAL STRUCTURE 

MAIN 
FRAME 
ASSEMBLY 

LOWER 
COVER 

Figure 9.  Principal Components o f  the Panoramic Camera 
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During camera ope ra t ion ,  t h e  r o l l  frame assembly r o t a t e d  cont in-  
F i l m  was exposed dur ing  t h e  108' scan centered  on t h e  nad i r .  uously.  

During t h e  remaining p a r t  of t h e  r o t a t i o n ,  t h e  f i l m  was t r anspor t ed  
and the  gimbal s t r u c t u r e  t i l t e d  from t h e  forward t o  t h e  a f t  p o s i t i o n  
(or  v i ce  versa)  t o  provide t h e  25' s t e r e o  convergence. 

A ve loc i ty /he igh t  (V/H) sensor  on t h e  main frame sensed t h e  r a t e  
of apparent ground motion and governed t h e  r o t a t i o n  r a t e  of t h e  r o l l  
frame assembly. 
recorded t h e  scene br ightness  and ad jus t ed  t h e  f i l m  exposure by varying 
t h e  s l i t  width i n  t h e  o p t i c a l  system. 

. 
An exposure sensor  mounted on t h e  gimbal s t r u c t u r e  

Typical s t e r e o  coverage is  i l l u s t r a t e d  i n  Figure 10. A s t e r e o  
p a i r  i s  made up from t h e  fomard- looking  frame a t  exposure s t a t i o n  1 
and the  a f t - look ing  frame from exposure s t a t i o n  6 .  
su r f ace  f o o t p r i n t  f o r  a s i n g l e  frame i s  shown i n  Figure 11. 

The t y p i c a l  lunar  

The q u a l i t y  of  most of  t h e  s t e r e o  photographs i s  good even though 
some anomalies occurred during camera opera t ion .  The exposure sensor  
ind ica t ed  low l i g h t  l e v e l s  throughout t h e  mission.  A s  a r e s u l t ,  a l l  
of t h e  panoramic frames away from t h e  te rmina tor  were somewhat over- 
exposed. 
processing.  
o r b i t ,  and about 175 frames were exposed dur ing  t r a n s e a r t h  coas t .  
Pr imar i ly  due t o  t h e  shortened s t a y  i n  luna r  o r b i t ,  t h e  t o t a l  coverage 
was about 10 percent  l e s s  than t h a t  ou t l i ned  i n  t h e  nominal mission. 

However, t h e  overexposure was compensated f o r  during t h e  f i l m  
Approximately 1425 panoramic frames were acquired i n  luna r  

Panoramic Camera Photographic and Supporting Data 

NSSDC has 18 c a n i s t e r s  conta in ing  second genera t ion  master p o s i t i v e s  
for  a t o t a l  of 1586 usable  panoramic frames. The photographs a r e  s t o r e d  
on 5 - in .  r o l l  f i l m ,  and each frame has an image a r e a  of 115 x 1150 mm 
(4.5 x 45 i n . ) .  A summary of  t h e  panoramic camera coverage is  given i n  
Table 3.  Indiv idua l  frames, which should be reques ted  by frame number 
(e.g. ,  AS16-PAN-4692), can be obtained as 5-  x 48-in. con tac t  nega t ive  
o r  p o s i t i v e  f i l m  copies  o r  as 5- x 48-in. contac t  paper  p r i n t s .  
p l e t e  magazines o r  a complete s e t  of panoramic photography can be 
obtained as con tac t  p o s i t i v e  5 - in .  r o l l  f i l m  o r  paper  o r  as negat ive  
r o l l  f i l m  reproduct ions.  
photography i n  a 9 1 / 2 -  x 80-in.  format w i l l  be prepared.  
a b i l i t y  of t h i s  vers ion  w i l l  be announced when NSSDC i s  ready t o  d i s t r i -  
bu te  it. 

Com- 

A r e c t i f i e d  vers ion  of t h e  panoramic camera 
The a v a i l -  

Supporting d a t a  f o r  t h e  panoramic photographs,  i n  a 16-mm microfilm 
format ,  are a v a i l a b l e  from NSSDC. 
support ing d a t a  i s  presented  i n  Figure 1 2 .  (For an explanat ion of a l l  
items i n  the  f i g u r e ,  s e e  llApollo 15 Photographic Evaluation (APE) Data 
Book,I1 MSC-06886). 

A sample of  t h e  panoramic camera 

A complete one- l ine  index can a l s o  be obtained on 
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*CONVERGENCE ANGLE 

F i g u r e  10. Panoramic Camera Photography S t e r e o  Coverage and 
Over1 a p  (25" Convergence Angle) 

a 183 n . m .  - 
FORWARD 1 
COVERAGE 11.72  n.m. 

F i g u r e  1 1 .  Lunar S u r f a c e  F o o t p r i n t  f o r  Panoramic Camera Photograph 
t a k e n  from Ill-km O r b i t  
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1 6 - m  microfilm, along with t h e  one- l ine  indexes f o r  t h e  mapping camera, 
Hasselblad,  and Nikon photographs and t h e  complete Maurer index,  o r  on 
microfiche (with t h e  mapping camera index) .  The information included i n  
t h e  index f o r  each panoramic camera frame i s  as fol lows:  l a t i t u d e  and 
longi tude of t h e  p r i n c i p a l  p o i n t  (center )  of  t h e  frame ( i n  deg ) ,  sun 
e l eva t ion  ( in  deg) ,  approximate a l t i t u d e  of  t h e  s p a c e c r a f t ,  camera 
a t t i t u d e ,  o r b i t  r evo lu t ion  number, frame number o f  t h e  accompanying 
s t e r e o  photograph, and a b r i e f  d e s c r i p t i o n  of t h e  f e a t u r e s  shown i n  
t h e  photograph. 
by frame number and by frame number wi th in  longi tude  bands.  
o f  t h e s e  indexes are given i n  Figures  13 and 1 4 .  
panoramic camera suppor t ing  d a t a  w i l l  be s e n t  with each r eques t  f o r  
i nd iv idua l  frames. Requesters order ing  l a rge  q u a n t i t i e s  of  i nd iv idua l  
frame reproduct ions 'or t h e  f u l l  complement o f  panoramic camera photog- 
raphy w i l l  r o u t i n e l y  be fu rn i shed  wi th  16-mm r o l l  f i l m  reproduct ions 
of t h e  suppor t ing  d a t a  and indexes.  
imagery on t h e  panoramic frames can o rde r  t h e  complete panoramic photog- 
raphy c a t a l o g  on 35-mm microfi.lm. 

The panoramic camera indexes a r e  l i s t e d  two ways: 
Samples 

The appropr i a t e  

Requesters who wish t o  preview t h e  

Command Module Photoeraphy 

The Command Module photographic tasks were t o  ob ta in :  

1. Photographs of d i f f u s e  g a l a c t i c  l i g h t  of  s e l e c t e d  
ce les t ia l  reg ions .  

2. Photographs of t h e  s o l a r  corona a f t e r  spacec ra f t  
s u n s e t  and p r i o r  t o  spacec ra f t  s u n r i s e .  

3 .  Photographs of a comet i f  condi t ions  permi t ted  
(none obta ined) .  

4 .  Photographs o f  t h e  zodiacal  l i g h t .  

5. Photographs o f  l u n a r  su r face  areas of  prime s c i e n t i f i c  
i n t e r e s t .  

The Command Module photographic equipment included a Hasselblad 
e lec t r ic  camera (HEC) wi th  80-mm and 250-mm f o c a l  length  l enses ,  as well 
as a 105-mm f o c a l  length  u l t r a v i o l e t  l e n s ;  a 16-mm Maurer d a t a  a c q u i s i t i o n  
camera (DAC) with 10-mm, 18-mm, and 75-mm f o c a l  length  lenses ;  a Nikon 
35-mm camera; and a Westinghouse c o l o r  TV camera. 
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241 INCH 60.96~~1) FOCIL LENGTH 
PLNORLPllC CLPlERL PHOTOGRCPHS 

NLSL CCPlERP 
PHOTO NO. LOOK 
~ ~ 1 6 -  

4558 FW 
4560 FW 
4562 FWO 
4564 FWO 
4566 F W  

4568 FW 
4570 FWD 
q5r2 FWO 
4574 FW 
4516 FWD 

4578 FWD 
4580 FWD 
4582 FWO 
4584 FWO 
4586 FWD 

4588 FW 
4590 FWO 
4592 FWO 
459q FWO 
4596 FW 

STEREO 
FRPnE 
LS16- 

4563 
45 65 
4567 
4569 
4511 

4513 

4571 
4519 

4575 

4581 

4583 
4585 
4581 
4589 
4591 

9593 
45 95 
4591 
4599 
4601 

LLT. 

9.3 s 
9.3 s 
9.3 s 
9.3 s 
9.2 S 

9.1 S 
9.1 s 
9.1 S 
9.2 S 
9.2 S 

9.2 S 
9.3 5 
9.3 s 
9.2 5 
9.2 S 

9.3 s 
9.3 5 
9.2 S 
9.3 5 
9.2 5 

LONG. 

15.7 E 112 
15.1 E 1 1 1  
14.4 E 1 1 1  
13.6 E 1 1 1  
13.0 E 1 1 1  

12.4 E 110 
11.6 E 110 
10.9 E 110 
10.3 E 110 
9.8 E 110 

9.1 E 110 

7.8 E 110 
7.2 E 110 
6.6 E 110 

5.9 E 109 
5.2 E 109 
4.6 E 109 
4.0 E 109 
3.3 E 108 

a.3 E 1 1 0  

REV SUN DESCRlPI lON 
NO. E L .  

18 17 DESCLRTES 
18 16 OESCPRTES. APOLLO 16 LCNOING 
18 15 
18 15 
18 14 

18 13 
18 12 
18 1 1  
18 1 1  
18 1 1  

18 10 
18 9 
18 9 
le e 
18 8 

18 7 
18 6 
18 6 
18 5 
18 4 

O@LLONO, 8 ,  LBULFEOC 
DNLCNO B ,  CBULFEOP 
CNOEL, OOLLONO C 

PNOEL 
LNOEL, W CF 
CNOEL, W OF 
RITCHEV, E OF 
RITCHEV, E OF 

RlTCHEV 
RITCHEV, HIPPPRCHUS C 
HIND 
HIND 
H I PPPRCHUS 

HPLLEV, HIPPPRCHUS 

n L B n i E t N I u s ,  HiPPnRcHus 
bLB&TEGNIUS, HIPPhICHUS 

LLBPTEGNIUS, HIPPPPCHUS 
PLBATEGNIUS, HIPPPRCHUS J 

Figure 13. Sample o f  Panoramic Camera Frame Index 
Ordered by Frame Number 
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15.2 E 115 

15.1 E 112 

REV SUN 
NO. E L .  

18 21 
18 20 
18 19 
18 19 
18 18 

18 17 
18 17 
I @  16 
18 I5 
I 8  15 

18 14 
18 13 
18 12 
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Figure 14. Sample o f  Panoramic Camera Frame Index Ordered by 
Longitude i n  IO" Increments 



Command Module Hasselblad Electric Camera 

CM Hasselblad Camera Operation and Photomauhv 

The 70 -m Hasselblad e lec t r ic  camera i n  t h e  Apollo 16 Command 
Module was used t o  document s p a c e c r a f t  opera t ions  and maneuvers and t o  
ob ta in  (1) photographs o f  p re se l ec t ed  su r face  t a r g e t s ,  t e r r a i n  f e a t u r e s ,  
t h e  moon dur ing  t r a n s e a r t h  c o a s t ,  and t h e  s o l a r  corona and (2) W images 
of  t h e  e a r t h  and moon. 
f /2 .8  Zeiss p l a n a r  l e n s ,  t h e  HEC a l s o  used a bayonet mount 250-mm f o c a l  
length  l ens  f i t t e d  f o r  long-dis tance e a r t h  o r  moon photography and a 
105-mm f o c a l  length  f /4 .3  Zeiss W Sonnar l ens  f o r  t h e  W photographs. 

Normally f i t t e d  wi th  an 80-mn f o c a l  length  

Most of  t h e  Hasselblad photographs are of  good q u a l i t y ,  a l though,  
because of  time c o n s t r a i n t s ,  t h e  coverage was somewhat less than  t h a t  
planned. 
spacec ra f t  opera t ions  and maneuvers. 
corona wi th  t h i s  l ens  d i d  n o t  succeed because of  a procedural  e r r o r .  
The 250-mm lens  and c o l o r  e x t e r i o r  f i l m  were used t o  photograph 756 
frames o f  13 l u n a r  su r face  t a r g e t s .  These included va r ious  views of  
t h e  Descartes and Vogel Crater r eg ions ,  low-sun-angle views of t h e  
landing s i t e ,  t a r g e t s  of oppor tuni ty ,  and a few crew opt ion  photographs. 
Except f o r  a f e w  frames t h a t  are underexposed o r  show d e t e c t a b l e  smears, 
t h e  q u a l i t y  of  t h e s e  photographs i s  good. 
areas very  n e a r  t h e  te rmina tor  were exposed us ing  t h e  250-mm lens  and 
very  high-speed black and white  f i l m .  Most o f  t h e  103 frames of 
n e a r  te rmina tor  photography are of good q u a l i t y .  

The 80-mm lens  wi th  c o l o r  f i l m  w a s  used p r imar i ly  t o  document 
Attempts t o  photograph t h e  s o l a r  

Photographs of n i n e  t a r g e t  

Eighty- three h igh -qua l i ty  u l t r a v i o l e t  photographs of t h e  e a r t h  and 
moon were obta ined  us ing  t h e  105-mm f o c a l  length  UV l e n s .  
naut  aimed t h e  camera through t h e  r i g h t  s i d e  window of t h e  Command 
Module, which had an annealed-fused s i l i c a  covering t o  prevent  blockage 
of  W r a d i a t i o n .  Lexan and cardboard s h i e l d s  covered t h e  window when 
t h e  camera was n o t  i n  use .  A f i l t e r  wheel conta in ing  f o u r  f i l t e r s  
permi t ted  t h e  pas s ing  of UV bands. 
W wavelength),  3150 t o  3900 A, 2700 t o  3300 A,  and 2550 t o  2700 A. A l l  
t h e  f i l t e r s  performed well except  f o r  t h e  las t  one. 

An a s t r o -  

These corresponded t o  4000 A (upper 

CM Hasselblad Camera Photographic and Support ing Data 

NSSDC has a t o t a l  o f  2664 Hasselblad frames a v a i l a b l e  for  d i s t r i b u -  
t i o n .  This number inc ludes  both o r b i t a l  and s u r f a c e  exposures;  t h e  83 
u l t r a v i o l e t  photographs are no t  y e t  a v a i l a b l e  from NSSDC. Table 4 
l is ts  t h e  NSSDC inventory  of  Hasselblad photographs by magazine. The 
t a b l e  d i s t i n g u i s h e s  between frame numbers f o r  t h e  o r b i t a l  and s u r f a c e  
photographs and a l s o  no te s  which frames are c o l o r  and which are b lack  
and white .  
con tac t  f i l m  copies  i n  a use r - spec i f i ed  format can be obta ined  by those  

Color reproduct ions i n  t h e  form of p o s i t i v e  o r  nega t ive  
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TABLE 4. SUMMARY OF APOLLO 16 HASSELBLAD F I L M  MAGAZINES 

- 
MAG. 

M 

K 

C 

I 

G 

H 

J 

L 

A 

B 

0 

E 

F 

NN 

RR 

V 

PP 

QQ 

ss 

*oo 

- 

- 

NASA PHOTO 
NO. AS16- 

05-1 7053 
17236 

1741 8 

17583 
08-1 7584 

17745 

06-1 7237 

07-1 741 9 

109-1 7746 
17864 

110-17865 
18032 

181 92 

18278 

18382 

18470 

18562 

18724 

18856 

19022 

191 84 
120-19185 

19344 
121 -1 9345 

19457 
122-19458 

19612 

19925 

20182 

11 1-18033 

112-181 93 

11 3-1 8279 

114-18383 

11 5-1 8471 

116-18563 

117-18725 

11 8-1 8857 

11 9-1 9023 

124-1 9822 

151 -20100 

LENS 
mn 

5 00 

60 

60 

60 

60 

60 

60 

500 

60 

60 

60 

60 

60 

80, 105 
250 

250 

250 

250 

80, 250 

80, 250 

105 

TOTALS 

iURFACE 

184 

182 

165 

162 

119 

168 

160 

86 

86 

88 

92 

162 

132 

1786 

NUM3ER OF PHOTOS 

ORBIT 

18 

130 

162 

160 

77 

98 

104 

10 

OTHER 

10 EO 
26 TLC 

36 TEC 

57 TEC 

48 TLC 
25 TEC 

TOTAL 

1 84 

182 

165 

162 

119 

168 

160 

86 

104 

88 

92 

162 

132 

166 

162 

160 

113 

155 

104 

83 

759 202 2747 

*These UV photographs are no t  yet  ava i l ab le  f o r  d i s t r i b u t i o n .  
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FILM 
TYPE 

3401 (B/W) 

3401 (B/W) 

SO-1 68 (Color) 

3401 (B/W) 

3401 (B/W) 

3401 (B/W) 

3401 (B/W) 

3401 (B/W) 

SO- 1 68 (Col o r )  

SO-1 68 (Color) 

SO- 1 68 

SO- 1 68 

SO- 1 68 

SO-368 

Color) 

Color) 

Color) 

Color) 

SO-368 (Color)  

SO-368 (Color) 

SO-368 (Color) 

SO-368 (Color) 

2485 (B/W) 

I r a - 0  (UV) 



r eques t e r s  performing d e t a i l e d  s c i e n t i f i c  i n v e s t i g a t i o n s .  The black 
and white frames, which have an image area o f  52 x 52 mm, are a v a i l a b l e  
as contac t  p o s i t i v e  o r  nega t ive  f i l m  copies on 4- x 5- in .  f i l m  shee t s  
o r  as enlarged 8- x 10-in.  p r i n t s .  Enlargements i n  o t h e r  sizes can be 
produced i n  response t o  s p e c i a l  r eques t s .  Complete magazines o r  com- 
p l e t e  s e t s  o f  Hasselblad photography can be produced as p o s i t i v e  o r  
nega t ive  con tac t  f i l m  dup l i ca t e s  on 70-mm r o l l  f i l m  o r  as p o s i t i v e  con- 
t ac t  paper p r i n t s  on 70-mm r o l l  paper .  The Hasselblad photography can 
be ordered by ind iv idua l  frame, magazine, OT complete se t .  Requests 
should be i d e n t i f i e d  p r e c i s e l y ,  i . e . ,  Apollo 16 Hasselblad c o l o r  frame 
AS16-117-18730. A photographic ca t a log  from which a use r  can select  
des i r ed  frames i s  a v a i l a b l e  on 16-mm r o l l  f i l m  o r  microf iche.  

NSSDC has a v a i l a b l e  one- l ine  indexes f o r  t h e  Hasselblad photography 
t h a t  give frame parameters inc luding  longi tude and l a t i t u d e  of  t h e  
p r i n c i p a l  p o i n t ,  tilt and azimuth, sun e l e v a t i o n ,  approximate a l t i t u d e  
of t h e  s p a c e c r a f t ,  general  mission a c t i v i t y  a t  t h e  time t h e  photograph 
was taken,  camera l ens  used,  and outs tanding  f e a t u r e s  o f  t h e  photographs. 
These indexes l i s t  t h e  photographs t h r e e  ways: s e q u e n t i a l l y  by NASA 
frame number, by frame number wi th in  a s p e c i f i e d  longi tude range f o r  
o r b i t a l  photography, and chronologica l ly  according t o  luna r  s u r f a c e  
a c t i v i t i e s ,  i . e . ,  pre-EVA, EVA 1, EVA 2 ,  and EVA 3, f o r  those  photographs 
taken while  on t h e  luna r  s u r f a c e .  
are included i n  Figures 15 through 18. The Hasselblad 70-mm, Nikon 
35-mm, Maurer 16-mm, mapping, and panoramic camera indexes are a l l  on 
one r o l l  o f  16-mm microfilm. This r o l l  o f  indexes w i l l  be provided 
r o u t i n e l y  wi th  r eques t s  f o r  a complete s e t ,  complete magazines, o r  a 
l a rge  number of  i nd iv idua l  photographs.  Otherwise, paper copies  o f  t h e  
index w i l l  be provided with s e l e c t e d  ind iv idua l  frames. The Hasselblad 
photography i s  a l s o  a v a i l a b l e  on microf iche which inc ludes  the  Maurer 
photography. 

Samples of  each of  t hese  index types 

Command Module Maurer Camera 

CM Maurer Camera Operation and Photography 

The 16-mm Maurer d a t a  a c q u i s i t i o n  camera documented s p a c e c r a f t  
maneuvers and experiment opera t ions  and performed some landmark 
t r ack ing  t a s k s .  
Hasselblad camera t a s k s .  The Maurer movie camera could be bracke t  
mounted i n  t h e  Command Module window, o r  it could be handheld f o r  
photographing nearby t a r g e t s  ou t s ide  t h e  CM and f o r  use i n s i d e  t h e  CM. 
Some o f  t h e  spacec ra f t  maneuvers documented were spacec ra f t  docking and 
undocking, j e t t i s o n  o f  t h e  LM, and r e t r i e v a l  of  t h e  panoramic and mapping 
camera f i l m  cassettes. The camera used l o - ,  18-, and 75-mm foca l  length  
lenses and s e v e r a l  d i f f e r e n t  f i l m  types t o  acqui re  photographs.  

I t  a l s o  acquired backup photography f o r  some of  t h e  
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APOLLO 16 
HASSELBLAO 1011?1 ( F l L n  WIDTH) PHOTOGRAPHS 
PIAGRZINE G ( A S 1 6 - 1 0 9 )  F l L n  TVPE 3901 

NASA P R l  NCl PAL 
PHSTO NS.  PO I NT 
4516-  109 L I T .  LONG 

11186 
1 7 7 8 1  
111ee 
11789 
17790 

11191 
11192 
11193 
17199 
17735 

11796 
17797 

17795 
l7800 

11801 
17807 
17803 
1 7 P 0 9  
11805 

17798 

F i g u r e  15 .  

NASA 
P H S T O  NO. 
4516-  129 

I 9 8 2 2  
19823 
19829 
19825 
1 5 @ 2 6  

1 9 8 2 1  
19828 
19P29 
1 9 8 3 0  
1 9 8 3 1  

19832 
19P33 
19839  
19P35 
19836 

1 9 8 3 1  

19833 
19890 
1 9 8 9 1  

19838 

F i g u r e  

CRmERA ALT LENS SUN 
In. nn. EL .  

TILT nz 

6 0  29  
6 0  29  
60 29 
6 0  29  
60 29 

6 0  29  
60 29 
6 0  2 4  
6 0  29  
60 29 

60 29 
6 0  29  
60 29 
6 0  29  
60 29 

60  2 9  
6 0  29  
60 24 
60  24 
60 29 

Sample o f  S u r f a c e  

PI1 551 ON DESCRlPTlON 
mi v i ~ v  

EVA I STA 1, PAN 
EVA 1 S T A  1, PnN 

FVA 1 S T A  1, PAY 
EVA 1 s i n  I, PAN 

EVA 1 s i n  1, PAN 

E v n  I s i n  I ,  PAN 
E v n  I s i n  1, p n v  

E v n  I S T A  1, PAN 

EVA 1 S T A  1, SPL 372 RAKE, 359 SOIL  
EVA I S T A  1, SPL 372 RAKE, 359 S C l L  

EVA 1 s i n  1, SPL 3 7 1  R O C K ,  363 s o i L  
EVA I s i n  1. SFL 371 R C C K ,  3 6 3  SDIL 
EVA 1 S T A  1. SPL 31.9 ROCK,  356 SOIL 
EVA I S T A  1, SFL 362 RSCK, tt2 R D t K .  369 SOIL  
EVA 1 S T A  1, SPL 362 ROCK, 002 ROCK,  369 SOIL  

EVA 1 S T A  1 ,  SPL 352 S O I L ,  3 5 1  S ? l L  
E v a  I s i n  1, SFL 353 R O C K ,  3 6 8  s z i L  
EVA 1 S T A  1. SPL 353 RSCK,  358 SD1L 
E V A  1 s i n  I ,  SPL 353 ROCK, 363 S S I L  
EVA 1 S T A  1, SPL 353 ROCK, 36P 5 0 1 L  

Hasse lb l ad  Camera Frame Index  
Ordered by Frame Number 

P R l  NCI PAL 
POlNT 

LAT. 

1 . 8  N 
.o  

1.6  N 
9.5 N 
5 . 8  5 

9.3 5 
6 . 3  5 
1.1 5 
9.5  5 

1 1 . 9  s 

9 . 0  S 
6.7  5 
6.8 S 
6 . 9  s 
1.1 5 

1 . 9  s 
5 . 6  S 

11.3 5 
1 1 . 7  5 
12.0  s 

LONG. 

165.0  W 
1 6 9 . 1  W 
167.9  W 
166.0 W 
173.0  W 

11 .2  E 
11.5 E 
17.5  E 
1 8 . 3  E 
17.8  E 

1 5 . 9  E 
3.7 E 
3 .2  E 
2 . 6  E 
2.2 E 

1 . 5  E 
1 . 8  E 

.9  w 

. 9  w 
1 .1  w 

IO 180 115 250 2 REV 1 
10 195 115 250 2 REV 1 
55 200 115 2 5 0  2 REV 1 
30 205 115 2 5 0  2 REV 1 
60 205 1 2 0  250 7 REV 1 

6 0  215 308 250 3 REV 2 
55  215 308 250 3 REV 2 
5 0  215 308 250 3 REV 2 
95 275 309 250 R E V  2 
5 0  215 30P 2 5 0  3 REV 2 

VERT 2 1  2 5 0  10 REV 11 
10 325 108 250 5 REV 18 
10 330 106 250 ‘1 REV 18 
10 330 108 2 5 0  REV 18 
10 3 3 0  1 0 8  250 3 REV 18 

10 390 IO@ 250 3 RE V  18 
30 3 5 0  I O @  250 3 REV 18 
30 175 1 1 0  250 6 REV 2 9  
30 115 1 1 0  250 6 RCV 29 
35 180 1 1 0  250 6 REV 29 

DESCRIPTION 

LEBEOINSKV, W R I A  
CONGREVE 
CONGREVE 
LEBEOINSKV, 5 OF 
lCARUS 

TAYLOR, ALFRAGANUS 
TAVLOR, ALFRAGANUS 
LOLLNER, 1 6  S I T E  ( I N  SHLOOW) 
KANT, G, 16 S I T E  ( I N  SHAOCW) 
KANT, D, OESCnRTES 

APOLLO 16 LANDING SITE (PARTIAL 
HIPPARCHUS 
HIPPARCHUS, J 
PIULLER, E OF 
MULLER, E OF 

PIULLER 
PIULLER, N OF 
PTOLE~AEUS, S WALL 

PTOLEAAEUS, 5 WALL 
PToLEnnEus, s WALL 

16 .  Sample of O r b i t a l  H a s s e l b l a d  Camera Frame Index 
Ordered by Frame Number 



APOLLO I6  
MASSELBLAO T O M  ( F I L I I  Y I O T H )  PHOTOGRAPHS 

INDEXED BY LONGITUOE IO - 20 E 

Nnsn nrc FiLn REV ALT SUN LENS c n m n  PR1 NC1 PAL  
PHOTO NO. TVPE an. EL.  nn. P O I N T  

OESCRIP710N 

121-19398 PP 50-368 29 115 23 250 65 195 19.6 S 
121-19399 PP SO-368 29 115 23 250 65 I90 19.8 S 
lll-I9YOO PP SO-368 29 115 23 250 65 195 19.8 S 
IZI-19YOl PP SO-368 29 115 22 250 65 195 20.2 5 
12l-l9YOZ PP SO-368 29 115 22 250 65 195 19.5 S 

121-19Y03 PP 50-368 29 115 22 250 65 195 18.8 S 
121-19907 PP 50-368 29 115 22 250 65 195 19.1 S 
121-I9YO5 PP 50-368 29 115 21 250 65 I95 19.11 5 
I21-19C06 PP 50-368 29 115 21 250 65 195 19.3 S 
IZY-I9821 55 21185 2 308 3 250 60 215 11.3 S 

127-19828 55 21185 2 308 3 250 55 215 6.3 S 
1211-191329 55 2'185 2 308 3 250 50 215 1.1 S 
12T-19I330 55 2YI35 2 309 11 250 Cr5 275 9.5 S 
12Y-19831 SS 2Y85 2 308 3 250 50 215 1 1 . 4  S 
121-19832 SS 2Y85 I I  21 IO 250 VERT 9.0 S 

131-zoirts ED t in-o Z T  I I Y  2 1  105 20 Z T O  0.0 s 
i 3 i - 2 0 1 ~  OD 1 i A - o  21 I I Y  26 io5 20 210 0 . 0  s 
131-20150 os i i n -o  P T  113 26 io5 20 210 7.8 s 
131-20151 ca i i n - o  21 I I ~  25 105 20 210 1 . 8  s 
131-20152 OJ 1111-0 27 IIY 25 105 20 210 7 . 6  S 

LONG. 

111.0 E 
13.11 E 
13.2 E 
1 2 . 1  E 
12.1 E 

12.5 E 
12.9 E 
11.6 E 
11.3 E 
11.2 E 

11.5 E 
11.5 E 
18.3 E 
11.8 E 
15.9 E 

16.6 E 
16.11 € 
15.8 € 
15.1 E 
111.5 E 

GEBER, 9 
GEBER, 8 

ALOPHl,  ABENELRA 
AZOPHI, ABENEZRA 

AZCPHl,  AB€NEZRA 

ABENEZRA, A 
ABEPEZRP, A 
TAYLOR, ALFRAGAN'JS 

TAYLOR, ALFRASANUS 
ZOLLNER, 16 S I T E  ( I N  SHADOW) 
KANT, G, 16 S I T E  ( I N  SHADOW) 
KANT, 0, D€SCARTES 

rzoPw, nt tENEzRn 

naENEzRn, n 

nPoLLO 16 LnNotr;; SITE ( P n f i T i a i )  

(uv )  npoLLo 1 6  LANOIN; SITE, *:::A 
( U V )  APOLLO 16 LANOlNG S I T E ,  II?SCA 

( U V )  &POLL@ 16 LANDINS S I T E ,  ??C,OP 
( U V )  APOLLO 16 LLNOIN: S I T E ,  3 5 S 9 A  
( U V )  APL?LLC 16 LANOING SIT€, 1 5 t P  

Figure 17. Sample of  Orbital Hasselblad Camera Frame Index 
Ordered by Longitude i n  10" Increments 

APOLLO 16 
WPSSELBLAO TOl'l I l  I F I L P l  U I O T H )  PHOTOGRAPHS 

LUNRR SURFACE - CHRONSLOGICAL L I S T I N S  

NC';. ca: 

G 
t 
G 
G 
G 

t 
G 

t 

G 
G 
5 

6 
t 
s 
G 
G 

F I ~  n S'JY 
T V F F  E L .  

3901 24 
3'401 24 
3 9 0 1  2 4  
34C1 79 
3991 24 

3401 I 9  
34'31 24 
39CI 24 
3901 I4 
3 9 6 1  29 

3'491 29 
3'101 2 4  
3 q t l  2 9  
3991 7 1  
3qcI 2.r 

3401 2 9  
3901 25 
3401 2'4 
3'101 29 
3451 24 

LFN: 
nn . 

6 C  
60 
60 
60 
6 0  

60 
6 0  
6 0  
60 
60  

6C 
60 
60  
69 
6 3  

6' )  
60 
60 
60 
6 0  

EVA 

1 
1 
1 
1 
I 

1 
I 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

DESCRIPTION 

L R V  i R n v m w ,  LLSEP T O  sTa I 
LRV TRAVERSE, ALSEP TO STA 1 
LRV TRRVER5E. LLSEP TO S T A  1 
LRV TRRVERSE, ALSEP T O  S T A  1 
LRV TRRVERSE, LLSEP TO STA I 

LRV TRRVERSE, ALSEP T O  S T A  1 
LRV TRhVERSE, ALSEP 10 STA 1 
LRV TRRVERS€, ALSEP T O  STR 1 
LRV TRhVERSE, ALSEP TO STA 1 
LRV TRRVERSE, ALSEP T O  STA 1 

LRV TRPVERSE, ALSEP TC STA I 
LRV TRAVTRSE, ALSEP T O  STA 1 

LRV T R R V E R S F ,  ALSEP T @  STA 1 
LRV TRAVERSE, AISEP T C  STA 1 

LRV TRRVERSE, ALSEP TO STA 1 
LRV TRRVERSE, ALSEP T O  S T A  1 
LRV TRAVFRSE, ALSEP T O  S T A  1 
LRV TRRVERSE, LLSEP T O  STA 1 

L R V  T R A V E R S E ,  aLsEP TO S T A  I 

L R V  TRRVERSE,  nLsEP TC s i n  I 

Figure 18. Sample o f  Surface Hasselblad Camera Frame Index 
Ordered Chronologically Indicating Activity 
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CM Maurer Camera Photographic and Supporting Data 

The Maurer photography i s  a v a i l a b l e  on two 16-mm f i l m  reels.  One 
reel  conta ins  1450 f t  of  co lo r  f i l m  and t h e  o t h e r  conta ins  350 f t  o f  
r a t h e r  poor q u a l i t y  B/W imagery, 
a v a i l a b l e  Maurer films i s  given i n  Table 5. 
t he  CM and LM Maurer photography i s  given i n  Figure 19. 

An NSSDC summary, by magazine, o f  
A sample of  t h e  index f o r  

NSSDC has removed t h e  cabin and ear th- looking  footage from t h e  
Maurer coverage and depos i ted  t h i s  po r t ion  of  t h e  photography with t h e  
Technology Applicat ion Center ,  Albuquerque, N e w  Mexico. Since t h e  f i l m s  
mainly provide photography t h a t  i s  supplementary t o  sample documentation 
and experiment deployment and ope ra t ion ,  they  are no t  recommended f o r  
classroom o r  general  i n t e r e s t  purposes.  
a 3-month loan b a s i s  t o  support  s c i e n t i f i c  i n v e s t i g a t i o n s .  Spec ia l  
arrangements may be made f o r  those  who r e q u i r e  permanent r e t e n t i o n .  
The indexes w i l l  be  provided r o u t i n e l y  on 16-mm microfilm with a l l  
reques ts  f o r  Maurer photography. The complete index, by magazine, for  
t h e  Maurer camera photography i s  a v a i l a b l e  on 16-mm microfilm and on a 
microf iche card .  

NSSDC can supply t h e  f i l m s  on 

Nikon Camera 

Nikon Camera Operation and Photography 

The 35-mm Nikon camera, with a focal  length  o f  55 mm and a r e l a t i v e  
ape r tu re  o f  f / l .  2 ,  was designed f o r  through-the- lens  viewing and metering. 
A very high-speed black and white (VHBW) f i l m ,  2485, was used f o r  t h e  
Nikon photography. 
when t a r g e t s  o f  i n t e r e s t  were i n  view. 
Nikon camera included dim l i g h t  photography o f  d i f f u s e  g a l a c t i c  l i g h t  o f  
celest ia l  r eg ions ,  t h e  zodiacal  l i g h t ,  and t h e  no r th  g a l a c t i c  po le .  
Analysis o f  t h e  e x t e n t ,  l o c a t i o n s ,  conf igu ra t ions ,  and l i g h t  l e v e l s  o f  
as t ronomical  sources  can provide some information on t h e  l o c a t i o n  o f  
i n t e r p l a n e t a r y  and i n t e r s t e l l a r  concent ra t ions  o f  matter. The Nikon 
camera a l s o  exposed photographs of  t h e  gegenschein from luna r  o r b i t  t o  
a t tempt  t o  confirm t h e  p o s s i b l e  accumulation o f  matter a t  t h e  Moulton 
po in t  and t o  h e l p  assess t h e  con t r ibu t ion  t o  t h e  gegenschein o f  l i g h t  
t h a t  may be r e f l e c t e d  from t h e  region of t h e  Moulton po in t .  

The Command Module p i l o t  opera ted  t h e  camera manually 
The mission o b j e c t i v e s  f o r  t h e  
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TABLE 5. NSSDC SUMMARY OF MAURER COVERAGE 

MAGAZINE 

AA 

BB 

cc 
EE 

FF 

GG 

HH** 

II** 

w* 
N 

0 

P 

Q 
R 

T 

FILM 

SO-368 

SO-368 

SO-368 

SO-368 

SO-368 

SO-368 

2485 

SO-1 64 

2485 

SO-368 

SO-368 

SO-368 

SO-368 

SO-368 

SO-368 

LENS FOCAL 
LENGTH 

c r d  

18 

75, 18 
and 229* 

18 

18 

10 

18 

18 

18 

18 

10 

10 

10 

10 

10 

10 

DESCRIPTION 

Transposi t ion and docking 

S I M  bay door j e t t i s o n ,  sex- 
t a n t  photography, rendezvous 
and docking, and TEC view o f  
moon 

LM undocking and separat ion 

Near-ver t i  ca l  s t r i p  on 1 unar 
surface from 134"E t o  32"W 

TEC EVA t o  r e t r i e v e  f i l m  
cani  s t e r s  

Entry  i n t o  ea r th ' s  atmosphere 

Sunrise solar corona 

Mass spectrometer boom view- 
ed i n  m i r ro rs  from CM 

D i m  1 i g h t  photography 

CSM viewed from LM a f t e r  
s e p a r a t i o n ,  LM d e s c e n t  

Surface photographs taken 
dur ing  LM ascent; LM and 
CSM rendezvous; S I M  bay 
inspec t ion  

EVA 1 

EVA 2; LRV t raverse  t o  LM 

EVA 2; LRV t raverse  

EVA 3; LRV t raverse  

*Sextant - camera combination. 
**Black and white.  
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MAG. 

AA 

- 

BB 

- 

F I LPI 

SO368 
- 

50368 

LENS 
F/L (mm) 

18 

7 5  

229" 

229" 

229" 

229" 

2 2 9 "  

18 

18 

18 

18 

18 

FRAMES 
Per Sec 

1 2  

12 

1 

1 

1 

1 

1 

6 

6 

6 

6 

6 

- 

Transposition and docking. (GET 
3:09) Particles flaking from LM. 
S-IVB, after separation, at edge 
of field o f  view. (GET 4 : 1 5 )  

SIM Bay door jettison. (GET 69:59) 

Sextant photography: oblique vieh 
of  landmark 5 - 2  (L?.!?"S, 24.S0E), 
REV 3. 

Sextant photography: landmark 16-3 
(9.0°S, 15.S0E), Apollo 16 landing 
site, REV 12. 

Sextant photography: landmark 16-3 
(9.0°S, 15.5'E). Apollo 16 landing 
site, REV 13. 

Sextant photograph): near landmark 
F-1 (1.9'N. 88.3"E) Smyth's Sea, 
R E V  51. 

Sextant photcgrdl:hg. landmark 16-3 
(9.0°S, 15.5'E). Apollo 16 landing 
site, REV 51. 

Saenger , Nk rim, viewed in mirror , 
REV 5 2 .  

Smyth's Sea ( 3 . 5 ' 5 ,  9.1'E to 2 . 5 " h ' .  
8 7 . S 0 E ) ,  viewed in iriirror, REV 5 2 .  

Rendezvous, LY viewed in mirror 
from CSM; background: Schubert B 
to eastern Sea of Fertility, REV 5 2 .  

LM inspection, viewed in mirror from 
CM; backgro>md: Sea o f  Fertility, 
REV 5 1 .  

Docking, L\l viewed in mirror from 
CM; REV 5 3 .  

Transearth c3ast views of moon: 
Eastern limb, Border. Smyth's 
Seas, Joliot. Eastern Sea of 
Tranquility, Fertility. Sunset 
terminator at Tsiolkovsky. Full- 
disc view of  eastern hemisphere , 
Humboldt Sea to Southern Sea. 

*Focal length of sextant-camera combination is 9 inches (229 mm) 

Figure 19. Sample o f  Maurer Camera Film Index 
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 
GODDARD SPACE FLIGHT CENTER 

GREENBELT, MARYLAND 20771 

NATIONAL SPACE SCIENCE DATA CENTER 
CODE 601 

May 1973 
TELEPHONE 
30 1-982-6695 

Dear Colleague: 

This Apollo 16 Data Users Note has been prepared by t h e  National 
Space Science Data Center (NSSDC) with important con t r ibu t ions  being 
provided by M r .  George Esenwein and M r .  Leon Kosofsky, Lunar Programs 
Off ice ,  NASA Headquarters. 
you with s u b s t a n t i a l  information on t h e  photography taken during t h e  
Apollo 16 mission and t o  a i d  you i n  t h e  s e l e c t i o n  of  Apollo 16 photo- 
graphs f o r  s tudy.  Six index maps i n d i c a t i n g  t h e  areas covered by t h e  
photographs a r e  being sen t  with t h i s  Note. 

The purpose of  t h i s  document is  t o  provide 

- 
I t  should be noted t h a t  t h i s  information package is q u i t e  d i f f e r e n t  
from those  f o r  t h e  Apollo 11 through Apollo 14  missions.  
t h e  a i d  o f  t h e  Mapping Sciences Laboratory, Johnson Space Center ,  
prepared photographic proof p r i n t  ca t a logs  and frame index d a t a  i n  
t h e  form o f  p r in t ed  documents f o r  t h e s e  e a r l i e r  f l i g h t s .  
o f  photography and d a t a  increased  so g r e a t l y  with Apollo 15, however, 
t h a t ,  s t a r t i n g  with t h a t  mission,  they  have been prepared i n  micro- 
form. A complete 
d e s c r i p t i o n  o f  t h e  microform photographic ca t a logs  and support ing 
d a t a  a v a i l a b l e  from NSSDC can be  found i n  t h i s  Note under t h e  d i s -  
cussions of  each of  t h e  camera types i n  t h e  s e c t i o n  l lDescr ipt ion of 
Photographic Object ives ,  Equipment, and Avai lable  Data." An order  
form is  provided a t  t h e  end of  t h e  Data Users Note f o r  your use i n  
order ing  a l l  forms of Apollo 16 d a t a  a v a i l a b l e  from NSSDC. 

NSSDC, with 

The volume 

They a r e  t h e r e f o r e  not  included with t h i s  package. 

- 

Your comments on t h e  conten ts  of  t h e  Apollo 16 documentation and on 
t h e  se rv ices  o f f e red  by NSSDC are i n v i t e d .  

#mes I. Vette 
Di rec to r ,  NSSDC 



Nikon Camera Photographic and Supporting Data 

Table 6 i s  a summary o f  t h e  Nikon photography t h a t  was taken dur ing  
t h e  Apollo 16 mission. Much o f  t h e  f i l m  e i t h e r  was no t  used o r  was 
used f o r  c a l i b r a t i o n  purposes .  
i n  t h e  form o f  nega t ive  o r  p o s i t i v e  copies  on 35-mm r o l l  f i l m .  
v idua l  frames can be provided i n  t h e  form of 8- x 10-in.  paper p r i n t  
enlargements o r  3-1/4- x 4- in .  o r  2-  x 2- in .  s l i d e s .  The indexes w i l l  
be provided r o u t i n e l y  on 16-mm microfilm when a l a r g e  number o f  
i nd iv idua l  photographs,  a complete s e t  of  photography o r  complete 
magazines are requested.  
on a microf iche card.  

NSSDC can provide t h e  a v a i l a b l e  frames 
Indi -  

The Nikon photograpy index i s  a l s o  a v a i l a b l e  

Westinghouse TV Camera 

The Westinghouse TV camera i n  t h e  Command Module could be handheld 

A 5-cm black and white  video monitor,  which 
o r  bracke t  mounted. 
4 t o  44 us ing  a zoom l e n s .  
could be mounted on t h e  camera o r  a t  var ious  loca t ions  wi th in  t h e  CM, 
a ided t h e  crew i n  focus and exposure adjustments .  A camera r i n g  s i g h t  
a l s o  enabled t h e  crew t o  d i r e c t  t h e  camera l ens  a t  t h e  d e s i r e d  t a r g e t .  

This camera was operated a t  v a r i a b l e  f - s tops  from 

The scanning r a t e  f o r  t h e  Westinghouse TV camera was t h e  commercial 
30 f p s ,  525 scan l ines / f rame.  
monitors was n o t  requi red .  The r e s o l u t i o n  of  t h e  camera was 200 TV 
l i n e s / p i c t u r e  he igh t  ( l imi t ed  by S-band equipment) wi th  an aspec t  r a t i o  
of  4 :3  and a range of opera t ion  from 5 t o  12,000 f-c. Color was achieved 
by us ing  a r o t a t i n g  d i sk  dr iven  by a synchronous 600-rpm motor. 

Scan conversion f o r  black and w h i t e  

A l l  o f  t h e  TV coverage was recorded on 16-mm kinescope r o l l  f i l m .  
The p a r t s  of  t h e  f i l m  t h a t  involve surface a c t i v i t i e s  and lunar l i f t o f f  
are s t o r e d  a t  NSSDC. These f i l m s  t o t a l  approximately 34,932 f t .  Table 7 
i s  a summary of  t h e  TV coverage a v a i l a b l e .  A l l  o f  t h i s  f i l m  o r  s p e c i f i e d  
p a r t s  o f  it can be obta ined  on a 3-month loan b a s i s .  
ments can be made f o r  those  who r e q u i r e  permanent r e t e n t i o n .  

Spec ia l  arrange-  

Lunar Surface and Lunar Module Photography 

The luna r  su r face  and Lunar Module photographic t a s k s  were t o  
ob ta in  : 

1. Documentary met r ic  and s t e r e o  photographs of  
emplaced experiments and t h e i r  opera t ion .  

2 .  Documentary metric and s t e r e o  photographs of 
c o l l e c t e d  samples and surrounding areas. 
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TABLE 6 .  NSSDC SUMMARY OF NIKON DATA 

MAGAZINE 
DESIGNATION 

w (Y on f i l m )  

X 

Y (X on f i l m )  

xx 

YY 

zz 

MAGAZINE NO. 

128 

129 

130 

127 

- 
126 

FRAME NO. 

Unnumbered 

20044-20079 

20080-20093 

19992-20026 

19992-2001 2 
2001 4-2001 9 
20021 -20024 

Unnumbered 

19933-19977 

19949 
1 9950- 19954 

19956-1 9957 

19959-1 9963 
19966-1 9971 

19972 

19975-1 9977 

DESCRIPTION 
~~ ~ 

Cal i b r a t i  on frames 

Sky1 ab contamination 
experiment, unused 
frames 

Some unused, unnumber- 
ed frames are c a l i -  
b r a t i o n  frames 

Some unused, use fu l  
imagery 1 i s t ed  : 

Zodiacal l i g h t  
Earthshine 
Gum Nebula 

C a l i b r a t i o n  frames 

Some unused, use fu l  
imagery 1 i s t ed  : 

Galac t ic  c l u s t e r  
Gegenschei n/Moul t on  

Water drop1 e t  i n -  

Gum Nebula 
Gegenschei n/Moul t on  

Ga lac t ic  c l u s t e r  i n  

Gegenschein c a l i -  

p o i n t  

s ide  cab in  

p o i n t  

Virgo 

b r a t i o n  
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T A B L E  7. NSSDC SUMMARY O F  APOLLO 16 TV KINESCOPE F I L M  LOG 

MSC FILM 
IDENT. NO. 

-146 
-147 
-148 
-149 
-150 
-151 
-152 
-153 
-155 
-156 
-157 
-158 
-159 
-160 
-161 
-162 
-163 
-164 
-165 
-166 
-167 
-168 
-169 
-170 
-171 
-172 
-173 
-174 
-175 
-176 
-177 
-178 
-192 
-193 

GMT 
DAY/HR:MIN 

112/1800 -1 831 
112/1831-1916 
112/19 15-1948 
112/1948-2024 
112/2024-2126 
112/2126-2157 
112/2157-2240 
112/2240-2331 
113/1650-1716 
113/1716-1834 
113/ 1834 - 185 3 
113/ 185 3-1936 
113/1936-2018 
113/2018-2110 
113/2109 -2132 
113/2131-2207 
113/2206-2307 
113/2307-2342 
114/1545-1658 
114/1658-1728 
114/ 172 8- 1800 
114/1800 -192 1 
114/1921-1957 
114/1957-2042 
114/2041-2108 
115/0124-0129 
116/0534-0551 
116/0551-0616 
117/0626-0658 
11 7/065 7 -0 71 2 
11 8/0611-062 7 
118/0627-0654 
119/06 18-0648 
119/0648-0658 

COVERAGE 

EVA 1 
EVA 1 
EVA 1 
EVA 1 
EVA 1 
EVA 1 
EVA 1 
EVA 1 
EVA 2 
EVA 2 
EVA 2 
EVA 2 
EVA 2 
EVA 2 
EVA 2 
EVA 2 
EVA 2 
EVA 2 
EVA 3 
EVA 3 
EVA 3 
EVA 3 
EVA 3 
EVA 3 
EVA 3 
LM L i f t o f f  
Sun Angle #I* 
Sun Angle #2  
Sun Angle #2 
Sun Angle #2 
Sun Angle #3 
Sun Angle #3 
Sun Angle #4 
Sun Angle #4 

*Taken by lunar s u r f a c e  TV camera subsequent t o  LM l i f t o f f .  
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3. 360' panoramas of t h e  landing s i t e  a r ea .  

4. Motion p i c t u r e  photographs of  t he  Lunar Roving 
Vehicle.  

5. Lunar Module descent  and ascent  sequence photographs. 

Carr ied on t h e  Lunar Module were t h r e e  Hasselblad e l e c t r i c  d a t a  
cameras (HEDC) , two 16-mm Maurer d a t a  a c q u i s i t i o n  cameras; a f a r  W 
camera/spectrograph; and an RCA co lo r  TV camera. 

Lunar Module Hasselblad E l e c t r i c  Data Cameras 

LM Hasselblad Camera Operation and Photography 

The Lunar Module c a r r i e d  two Hasselblad e l e c t r i c  d a t a  cameras with 
6 0 - m  foca l  length lenses  and one Hasselblad e l e c t r i c  d a t a  camera with 
a 500-mm foca l  length lens .  Each of t h e  cameras had a reseau p l a t e ,  
which provided met r ic  c a p a b i l i t y .  The 60-mm cameras could be handheld 
i n  t h e  LM o r  bracke t  mounted on a remote con t ro l  u n i t  on the  Lunar 
Roving Vehicle f o r  EVA photography. The 60-mm cameras were used f o r  
photography through t h e  LM window and f o r  documentation of s u r f a c e  ac- 
t i v i t i e s ,  sample s i t e s ,  and experiment i n s t a l l a t i o n .  These cameras 
exposed p i c t u r e s  both i n  c o l o r  and i n  black and white .  
camera, which used black and white f i l m ,  was used t o  photograph d i s t a n t  
o b j e c t s  from s e l e c t e d  p o i n t s  during t h r e e  EVA per iods .  
from t h i s  camera covers t h e  CSM i n  o r b i t ,  scenes of e a r t h r i s e ,  and EVA 
scenes inc lud ing  Stone Mountain, Smoky Mountain, South Ray, North Ray, 
Baby Ray, and Wreck Cra te rs  (For ca t a log  of  l una r  s u r f a c e  photography, 
s e e  Batson, e t  a l . ,  1972). 

The 500-mm 

Photography 

Hasselblad Camera Photographic and Supporting Data 

The LM Hasselblad cameras exposed more than 1700 frames. The 
NSSDC inventory i n  Table 4 gives t h e  complete l i s t i n g  of  a l l  Apollo 16 
Hasselblad photography t h a t  i s  a v a i l a b l e  from NSSDC. 
d i s t i n g u i s h e s  between t h e  o r b i t  and su r face  Hasselblad photographs. A s  
i n  t h e  case of  CM Hasselblad photography, i nd iv idua l  black and white  
photographs,  with an image a rea  o f  52 x 52 nun on the  70-mm f i l m ,  can be 
produced as contac t  p o s i t i v e  o r  nega t ive  f i lm  copies  on 4- x 5- in.  f i l m  
s h e e t s  o r  as enlarged 8- x 10-in.  p r i n t s .  Enlargements i n  o t h e r  format 
sizes can be prepared f o r  s p e c i a l  r eques t s .  Complete magazines o r  com- 
p l e t e  s e t s  of Hasselblad photography can be produced as p o s i t i v e  o r  
nega t ive  con tac t  f i lm  dup l i ca t e s  (70-mm r o l l  f i lm)  o r  as p o s i t i v e  con- 
t a c t  paper  p r i n t s  (70-mm r o l l  paper ) .  Color reproduct ions i n  t h e  form 
of  p o s i t i v e  o r  nega t ive  f i l m  copies  i n  a use r - spec i f i ed  format w i l l  be  

This t a b l e  a l s o  
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provided only  t o  those  persons performing s p e c i f i c  d e t a i l e d  s c i e n t i f i c  
i n v e s t i g a t i o n s .  Requesters should s p e c i f y  complete frame numbers , e. g . ,  
AS16-109-17752, f o r  a l l  photographs requested.  A photographic  c a t a l o g  
o f  a l l  Hasselblad photography is  a v a i l a b l e  from NSSDC on 16-mm r o l l  f i l m  
o r  microf iche.  

NSSDC has a v a i l a b l e  one- l ine  indexes t h a t  g ive  frame parameters 
inc luding  longi tude  and l a t i t u d e  of  t h e  p r i n c i p a l  p o i n t ,  tilt and 
azimuth, sun e l e v a t i o n ,  approximate a l t i t u d e  o f  t h e  s p a c e c r a f t ,  genera l  
mission a c t i v i t y  a t  t h e  time t h e  photograph was taken ,  camera l ens  used, 
and outs tanding  f e a t u r e s  of  t h e  photographs.  These indexes l i s t  t h e  
photographs t h r e e  ways: s e q u e n t i a l l y  by NASA frame number; by frame 
number wi th in  a s p e c i f i e d  longi tude  range f o r  o r b i t a l  photography; and 
chronologica l ly  according t o  luna r  s u r f a c e  a c t i v i t i e s ,  i . e . ,  pre-EVA, 
EVA 1, EVA 2 ,  and EVA 3, f o r  those  photographs taken while  on t h e  luna r  
su r face .  
15 through 18. 
f i l m  when a l a r g e  number o f  i nd iv idua l  photographs,  a complete s e t  o f  
photography, o r  complete magazines a r e  requested.  
index w i l l  be  provided with s e l e c t e d  ind iv idua l  frames. The Hasselblad 
and Maurer indexes are a l s o  a v a i l a b l e  on microf iche.  
l una r  su r face  photography, see Batson, e t  a l . ,  1972).  More complete 
suppor t ing  d a t a  w i l l  no t  be a v a i l a b l e .  

Samples o f  each o f  t hese  index types are included i n  Figures  
The indexes w i l l  be provided r o u t i n e l y  on 16-mm micro- 

Paper copies  of  t h e  

(For c a t a l o g  o f  

Lunar Module Maurer Cameras 

LM Maurer Camera Operation and Photography 

Two 16-mm Maurer cameras with 10-mm f o c a l  length  l enses  were 
c a r r i e d  i n  t h e  Lunar Module. One was mounted i n  t h e  LM r igh t -hand 
window, and t h e  o t h e r  w a s  e i t h e r  handheld o r  mounted on t h e  LRV dur ing  
EVAs.  The former recorded low-a l t i t ude  views o f  t h e  landing  s i t e ,  
landing  s i t e  views dur ing  descent  and a scen t ,  and maneuvers with t h e  
CSM. The l a t t e r  camera was used t o  document s u r f a c e  experiments and 
geologic  i n v e s t i g a t i o n s .  

LM Maurer Camera Photographic and Supporting Data 

A l l  16-mm Maurer f i l m  is a v a i l a b l e  as 16-mm f i l m  d u p l i c a t e s .  NSSDC 
has one reel  conta in ing  1450 f t  o f  c o l o r  f i l m  and one reel conta in ing  
350 f t  of b lack  and white  f i l m .  A summary o f  t h e  Maurer f i l m s  is given 
i n  Table 5. I t  should be  noted t h a t  t h e  LM Maurer f i l m s  as well as t h e  
CM Maurer f i l m s  are n o t  recommended f o r  classroom o r  genera l  u se .  
can supply t h e  f i l m s  on a 3-month loan b a s i s  t o  suppor t  s c i e n t i f i c  
i n v e s t i g a t i o n s .  
permanent r e t e n t i o n .  

NSSDC 

Specia l  arrangements may be made f o r  those  who r e q u i r e  
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The complete index,  by magazine, f o r  t he  Maurer camera photography, 

In add i t ion  t o  the  Maurer camera photography 
is a v a i l a b l e  on one r o l l  o f  16-mm microfi lm,  and on microfiche t o g e t h e r  
with t h e  Hasselblad index. 
index,  one- l ine  frame indexes f o r  t he  panoramic camera, mapping camera, 
and Nikon and Hasselblad photography a r e  included on the  microfilm. 
The indexes w i l l  be provided r o u t i n e l y  on 16-mm microfilm when a l a r g e  
number o f  i nd iv idua l  photographs,  a complete s e t  of photography, o r  com- 
p l e t e  magazines are reques ted .  

UV Camera/Spectrograph 

The UV camera/spectrograph experiment,  which was no t  used on any 
previous Apollo mission,  was intended t o  map deep space concent ra t ions  
of  hydrogen with photographic images and spec t rographic  da t a .  Targets  
included t h e  geocorona, t h e  e a r t h ' s  atmosphere, s o l a r  wind, nebulae,  
s t a r  f i e l d s ,  c l u s t e r s  of ga l ax ie s ,  g a l a c t i c  o b j e c t s ,  s o l a r  bow cloud,  
l una r  atmosphere, and l u n a r  vo lcanic  gases. The experiment used a 75-mm 
(3- in . )  e lec t ronographic  Schmidt camera with a potassium bromide cathode 
and a 35-nun f i l m  magazine and t r a n s p o r t .  
i n  t h e  shadow o f  t h e  LM. 
l i t h ium f l u o r i d e  and calcium f l u o r i d e  f i l t e r s  f o r  d e t e c t i n g  Ha(1216 A) 
r a d i a t i o n .  
d a t a  and from 1050 t o  1550 A and 1250 t o  1550 A f o r  photographic energy. 
Hydrogen clouds should be d e t e c t a b l e  by a d i f f e r e n t i a l  measurement of  
photoimagery. 

The apparatus  was deployed 
The cameralspectrograph was f i t t e d  with 

Measurements ranged from 500 t o  1500 A f o r  spec t roscopic  

The d a t a  from t h e  UV camera/spectrograph a r e  cu r ren t ly  he ld  by t h e  
p r i n c i p a l  i n v e s t i g a t o r .  
r eques t s  should be made t o  t h e  p r i n c i p a l  i n v e s t i g a t o r  (see Appendix A). 

Unt i l  t hese  d a t a  a r e  depos i ted  i n  NSSDC, 

RCA TV Camera 

The Lunar Module c a r r i e d  an RCA TV camera t h a t  could be mounted on 
t h e  LM modularized equipment s t o r a g e  assembly (MESA), se t  up on a t r i p o d ,  
o r  i n s t a l l e d  on t h e  LRV. In add i t ion  t o  t h e  crew's being ab le  t o  aim 
and con t ro l  t h e  camera, personnel  a t  t he  Mission Control Center could 
a c t i v a t e  the  camera 'font'  and "o f f , "  pan, t i l t ,  zoom, iris open/close 
( f /2 .2  t o  f / 2 2 ) ,  and peak or average l i g h t  con t ro l  func t ions .  

The scanning ra te  f o r  t h e  RCA TV camera was the  commercial 30 f p s ,  
525 scan l ines / f rame.  Scan conversion f o r  black and white monitors was 
n o t  r equ i r ed .  
he ight  ( l imi t ed  by S-band equipment) with an aspec t  r a t i o  of 4 : 3  and a 
range of  ope ra t ion  from 5 t o  12,000 f-c.  Color was achieved by us ing  a 
r o t a t i n g  d i sk  dr iven  by a synchronous 600-rpm motor. 

The r e s o l u t i o n  of  t h e  camera was 200 TV l i n e s / p i c t u r e  



I -  

A l l  o f  t h e  TV coverage was recorded on 16-mm kinescope r o l l  f i l m .  
The p a r t s  of  t h e  f i l m  t h a t  involve sur face  a c t i v i t i e s  and luna r  l i f t o f f  
a r e  s t o r e d  a t  NSSDC. These f i l m s  t o t a l  approximately 34,932 f t .  Table 7 
i s  a summary o f  t h e  TV coverage a v a i l a b l e .  A l l  o f  t h i s  f i l m  o r  s p e c i f i e d  
p a r t s  of it can be obta ined  on a 3-month loan b a s i s .  
ments can be made f o r  permanent r e t e n t i o n .  

Spec ia l  arrange-  

ORDERING PROCEDURES 

I n v e s t i g a t o r s  engaged i n  s p e c i f i c  l u n a r  s t u d i e s  w i l l  f i n d  t h e  
photographic indexes and ca t a logs  very  important f o r  s e l e c t i n g  photo- 
graphs appropr i a t e  t o  t h e i r  s t u d i e s .  A s  s t a t e d  e a r l i e r ,  a c a t a l o g  o f  
a l l  panoramic camera frames can be obta ined  on one r e e l  o f  35-mm micro- 
f i l m  whereas a l l  usable  mapping camera and Hasselblad camera photos can 
be obtained on 4- x 6 - in .  microf iche o r  16-mm r o l l  f i l m .  Corresponding 
indexes f o r  t h e s e  types of  photos can be obta ined  on 16-mm microfilm o r  
microf iche.  I t  should be noted t h a t  t h e  indexes f o r  a l l  photography 
are contained on a s i n g l e  r o l l  o f  16-mm microfilm. Microfiche cards  
inc lude  mapping and panoramic camera indexes as a s e t ,  and Hasselblad 
and Maurer camera indexes as a s e t ;  one microf iche card  conta ins  t h e  
Nikon photography index. 

When o rde r ing  Apollo 16 d a t a ,  p l ease  refer t o  t h e  index maps t h a t  
are included wi th  t h i s  Data Users Note f o r  t h e  d e s i r e d  coverage and t o  
t h e  ca t a logs  f o r  t h e  frame numbers o f  t h e  d e s i r e d  photographs. Ind ica t e  
t h e  fol lowing i n  t h e  r eques t  o rde r :  

. Apollo mission number. 

. Complete frame number(s), e .g . ,  AS16-116-18569 
(AS = Apollo Spacec ra f t ;  16 = mission number; 116 = magazine 
number; 18569 = frame number). 

. Form and s i ze  of  reproduct ion ,  e .g . ,  8- x 10-in.  B/W p r i n t  
(glossy)  o r  4- x 5- in .  c o l o r  p o s i t i v e  t ransparency.  

. Other i d e n t i f y i n g  information,  e . g . ,  crater o r  f e a t u r e  name 
o r  l o c a t i o n  of  d e s i r e d  po r t ion  wi th in  a frame of  t h e  panoramic 
camera. 

The Apollo 16 Lunar Photography Order Form enclosed wi th  t h i s  Note 
is provided f o r  t h e  r e q u e s t e r ' s  convenience. 
p l e t e  a l l  p a r t s  of  t h e  form t o  ensure s a t i s f a c t o r y  reques t  f u l f i l l m e n t .  
A l l  r equi red  photography should be i d e n t i f i e d  i n  a s i n g l e  o r d e r  t o  
expedi te  t h e  process ing  of  t h e  reques t .  

The r eques t e r  must com- 
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Requesters should be aware of  NSSDC p o l i c i e s  concerning t h e  d i s -  
semination o f  d a t a .  
Center i s  t o  provide d a t a  and information from space sc ience  experiments 
i n  support  o f  a d d i t i o n a l  s t u d i e s  beyond those  performed by t h e  p r i n c i p a l  
i n v e s t i g a t o r s .  
reques t  t o  any ind iv idua l  o r  o rgan iza t ion  r e s i d e n t  i n  t h e  United S t a t e s .  
In a d d i t i o n ,  t h e  same s e r v i c e s  are a v a i l a b l e  t o  s c i e n t i s t s  ou t s ide  t h e  
United S t a t e s  through t h e  World Data Center A f o r  Rockets and S a t e l l i t e s .  
Normally, a charge i s  made f o r  t h e  reques ted  d a t a  t o  cover the  c o s t  o f  
reproduct ion  and t h e  process ing  of t h e  r eques t .  The r eques t e r  w i l l  be  
n o t i f i e d  o f  t h e  c o s t ,  and payment must be rece ived  p r i o r  t o  process ing  
t h e  r eques t .  The Di rec to r  of  NSSDC may waive, as resources  permi t ,  t h e  
charge f o r  modest amounts of  d a t a  when they  are t o  be used f o r  s c i e n t i f i c  
s t u d i e s  o r  f o r  s p e c i f i c  educa t iona l  purposes and when they  are requested 
by an ind iv idua l  a f f i l i a t e d  with:  (1) NASA i n s t a l l a t i o n s ,  NASA con- 
t r a c t o r s ,  o r  NASA grantees ;  (2) o t h e r  U.S. Government agencies ,  t h e i r  
c o n t r a c t o r s ,  o r  t h e i r  g ran tees ;  ( 3 )  u n i v e r s i t i e s  and co l l eges ;  (4) s ta te  
and l o c a l  governments; o r  (5) nonpro f i t  o rgan iza t ions .  

The purpose o f  t h e  Nat ional  Space Science Data 

Therefore ,  NSSDC w i l l  provide d a t a  and information upon 

When a u s e r  submits a r eques t ,  he should i n d i c a t e  t h e  intended 
s c i e n t i f i c  use  o f  t h e  ordered da ta .  
c i a t e  r e c e i v i n g  copies  of  a l l  pub l i ca t ions  r e s u l t i n g  from s t u d i e s  i n  
which d a t a  suppl ied  by NSSDC have been used. 
t h a t  NSSDC be acknowledged as t h e  source  o f  t h e  d a t a  i n  a l l  pub l i ca t ions  
r e s u l t i n g  from use  of  t h e  d a t a  provided. 

The Data Center would a l s o  appre- 

It  i s  f u r t h e r  reques ted  

Requesters may view t h e  Apollo 16 photographs a t  NSSDC. I n q u i r i e s  
about o r  r eques t s  f o r  photographs from U.S. scient is ts  should be 
addressed t o  : 

National  Space Science Data Center 
Code 601.4 
Goddard Space F l i g h t  Center 
Greenbel t ,  Maryland 20771 
Telephone : (301) 982-6695 

Requests from re sea rche r s  ou t s ide  t h e  U.S.A. should be d i r e c t e d  t o :  

World Data Center A f o r  Rockets and S a t e l l i t e s  
Code 601 
Goddard Space F l i g h t  Center 
Greenbel t ,  Maryland 20771 U.S.A. 

40 



Ind iv idua l s  o r  o rgan iza t ions  t h a t  wish t o  ob ta in  Apollo 16 photo- 
graphic  reproduct ions  f o r  purposes o t h e r  than  u s e  i n  s p e c i f i c  s c i e n t i f i c  
research  p r o j e c t s  o r  co l l ege  l e v e l  space sc ience  courses  should address  
t h e i r  r eques t s  t o :  

Publ ic  Informat ion  Divis ion 
Code FP 
Nat ional  Aeronautics and Space Adminis t ra t ion 
Washington, D. C.  20546 

The Publ ic  Information Divis ion a l s o  has  p r i n t e d  materials a v a i l a b l e  
t o  s a t i s f y  genera l  information r eques t s .  

Representat ive sets of  Apollo photographs s u i t a b l e  f o r  framing can 
be obta ined  ( a t  c o s t )  as f u l l - c o l o r  l i thographs  from: 

Superintendent  o f  Do cumen t s 
U.S. Government P r i n t i n g  Office 
Washington, D. C. 20402 

Requests should s p e c i f y  NASA p i c t u r e  sets as fo l lows:  

NASA P i c t u r e  S e t  1, "Apollo - In t h e  Beginning" ($1.25) 

NASA P i c t u r e  Se t  2 ,  "Men of  Apollo" ($1.00) 

NASA P i c t u r e  S e t  3 ,  "Eyewitness t o  Space" ($2.75) 

NASA P i c t u r e  S e t  4 ,  " F i r s t  Manned Lunar Landing" ($1.75) 

NASA P i c t u r e  S e t  5 ,  "Man on t h e  Moon" ($1.00) 

NASA P i c t u r e  Se t  6 ,  "Pinpoint f o r  Science" ($1.50) 

NASA P i c t u r e  S e t  7 ,  lfApollo 15" ($1.50) 

InquiTies  o r  r eques t s  regard ing  p i c t u r e s  o f  t h e  e a r t h  taken dur ing  
t h e  Apollo missions should be d i r e c t e d  t o :  

Technology Applicat ion Center 
Univers i ty  of New Mexico 
Albuquerque, New Mexico 87106 
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LIST OF ACRONYMS AND ABBREVIATIONS 

AEI 
ALSEP 
AS 
AZ 

CDR 
CEX 
C I N  
CM 
CMP 
CSM 
DAC 

d iag .  
DO I 
EDT 
Ekt . 
EO 
EST 
EVA 
f 
f - c  
FMC 
FOV 

FWD 
GCTA 
GET 
GMT 
HBW 
HCEX 
HE C 
HEDC 
h o r  . 
h r  
IVT 
LBW 
LM 
LO I 
LRV 
mag. 
MASCON 
MCS 
MESA 

B/W 

deg 

fPS 

Aerial Exposure Index 
Apollo lunar su r face  experiments package 
Apollo spacec ra f t  
azimuth 
black and white  ( f i lm)  
commander 
c o l o r  e x t e r i o r  ( f i lm)  
c o l o r  i n t e r i o r  ( f i lm)  
Command blodule 
Command Module p i l o t  
Command and Serv ice  Modules 
d a t a  a c q u i s i t i o n  camera 
degree 
diagonal 
descent  o r b i t  i n s e r t i o n  
Eastern Daylight T ime  
E k t  achrome 
e a r t h  o r i en ted  
Eastern Standard Time 
ex t r aveh icu la r  a c t i v i t y  
r a t i o  o f  ape r tu re  t o  f o c a l  length  
f o o t  cand 1 e 
forward motion compensation 
f i e l d  of  view 
frames p e r  second 
forward 
ground con t ro l l ed  t e l e v i s i o n  assembly 
ground e lapsed  time 
Greenwich Mean Time 
high-speed black and whi te  ( f i l m )  
high-speed c o l o r  e x t e r i o r  ( f i lm)  
Hasselblad e lec t r ic  camera 
Hasselblad e l ec t r i c  d a t a  camera 
hor i zon ta l  
hour 
in t r aveh i  c u l a r  t r a v e r s e  
low-speed b lack  and white  ( f i lm)  
Lunar Module 
luna r  o r b i t  i n s e r t i o n  
Lunar Roving Vehicle 
magazine 
mass concent ra t ion  
mapping camera system 
modularized equipment s t o r a g e  assembly 
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MNVR 
mrad 
MSC 
msec 
n .m. 
nsec 
NSSDC 
NTB 
p i c  
PMT 
REV 
r p m  
Rx 
S I  c 
s e c  
SIM 
SM 
so 
STA 
TEC 
TE I 
TLC 
Tx 
TYP. 
UT 
w 
v e r t .  
V/H 
VHBW 

man euve r 
m i  1 1 i r a d i  an 
Manned Spacecraf t  Center 
mi l l i second 
n a u t i c a l  mi le  
nanosecond 
Nat ional  Space Science Data Center 
Nuclear Track (Ser ies )  B ( f i lm)  
p i c t u r e  
photomul t ip l ie r  tube 
o r b i t a l  r evo lu t ion  number 
r evo lu t ions  p e r  minute 
r ece iv ing  
spacec ra f t  
s e cond 
S c i e n t i f i c  Instrument Module 
Service Module 
special  order  
s t a t i o n  
t r a n s e a r t h  coas t  
t r a n s e a r t h  i n j e c t i o n  
t r a n s l u n a r  coas t  
t ransmiss ion  
t y p i c a l  
un ive r sa l  time 
u l t r a v i o l e t  
v e r t i c a l  
v e l o c i t y  t o  h e i g h t  r a t i o  
very high-speed black and white  ( f i lm) 
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APPENDIX A 

SUMMARY OF EXPERIMENTS 
CARRIED ON APOLLO 16 
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APPENDIX B 

SAMPLES OF APOLLO 16 PHOTOGRAPHY 
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Samples o f  Apollo 16 Photography 

The fol lowing pages conta in  sample photographs,  as i d e n t i f i e d  
below, taken during t h e  Apollo 16 mission.  

B - 1 .  

B-2.  

B-3. 

B-4. 

B-5. 

8-6. 

B - 7 .  

Enlargement of  70-mm Hasselblad Frame AS16-124-19830, 
taken wi th  t h e  250-n~m f o c a l  length  l e n s ,  showing t h e  
Descartes highlands wi th  t h e  landing area i n  shadow. 
Largest  crater  (lower r i g h t  corner)  is Kant. North 
is  a t  t h e  top. 

Hasselblad (with t h e  60-mm lens )  contac t  photograph 
(Frame AS16-116-18601), taken a t  S t a t i o n  11 during EVA 
2 on t h e  luna r  s u r f a c e ,  showing p a r t  of t h e  North Ray 
Crater. 

Hasse3blad (with t h e  500 -nun l ens)  con tac t  photograph 
(Frame AS16-112-18255), taken a t  S t a t i o n  4 during EVA 2 
on t h e  luna r  s u r f a c e ,  showing p a r t  o f  t h e  South Ray 
Crater. 

Hasselblad (with t h e  60-mm lens )  contac t  photograph 
(Frame AS16-113-18295), from t h e  LM i n  o r b i t ,  showing 
t h e  craters Theophilus and Madler (26'SE, 12.6's) .  

Hasselblad (with t h e  80-mm lens )  contac t  photograph 
(Frame AS16-122-19530), from o r b i t ,  showing t h e  LM over 
t h e  MacLaurin Crater (70°E, 0.2'N) approaching f o r  
rendezvous with t h e  CM. 

Mapping camera contac t  photograph (Frame AS16-2463), 
showing t h e  craters Abulfeda, Almanon, t h e i r  famous 
crater  cha in  ( top  c e n t e r ) ,  and t h e  Descartes landing 
s i t e  between t h e  two small ray  c r a t e r s  (bottom c e n t e r ) ,  
South is a t  t h e  top .  

Panoramic camera reduced photograph (Frame AS16-4623), 
showing t h e  l u n a r  s u r f a c e  i n  t h e  v i c i n i t y  of t h e  Descartes 
landing s i t e ,  which is  loca ted  between t h e  two small ray 
craters a t  t h e  cen te r .  North is  a t  t h e  top .  
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Figure B-1 . 250-mm Hassel bl ad (Orbit) 
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Figure B-2. 60-mm Hassel bl ad 
(Surface) 

. Figure B-4. 60-mm Hassel bl ad 
( O r b i t )  

Figure B-3. 500-mm Hassel bl ad 
(Surface) 

Fi gure B-5. 80-mm Hassel bl ad 
(Orbit) 

B-5 



, 

Fi  gu re  B-6. Mapping Camera 

\ . I , \ \ \  1 0  > 

F i g u r e  B-7. Panoramic Camera ( reduced  from 5 x 48 i n . )  
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